





110 South Downey Avenue
Indianapoiis, indiana 46218-6406
Telephone 317-630-9060
Facsimile 317-830-9085
www.MundeilAssociates.com

July 16, 2018

Mr. Robert Spiegel
Executive Director

Edison Wetlands Association
206 Tyler Road

Edison, New Jersey 08820

Re: Area Residential Vapor Intrusion Sampling and Testing
Former Amphenol Facility #IND 044587 848
980 Hurricane Road
Franklin, Indiana, 46131
MUNDELL Project No. M18027

Dear Mr. Spiegel:

In response to the Edison Wetlands Association Inc. Request for Proposal (RFP) to Mundell &
Associates, Inc. (MUNDELL), a professional environmental engineering company based in
Indianapolis, we have prepared and executed Proposal No. P18041-R1. MUNDELL is pleased
to provide to the Edison Wetlands Association (EWA), the results of our recent residential vapor
intrusion sampling and testing program. The following paragraphs summarize the sampling and
testing methodologies and the analytical testing results.

INTRODUCTION

At 08:00 on June 20, 2018, MUNDELL mobilized to Franklin, Indiana to perform vapor festing
services for the Edison Wetlands Association. The vapor testing involved placing either air
sampling Summa-type canisters and/or passive sampling units (Radielio-130) at each
residence. A single radon test was also placed at the lowest location in each of the homes
(basement, crawl space or first floor, depending on residence construction). The chemical
constituents of inferest inciude the following chlorinated compounds: tetrachloroethyiene (PCE),
trichloroethylene (TCE), 1,1,1-trichioroethane (1,1,1-TCA), cis-1,2-dichloroethylene (cis-1,2-
DCE), trans-1,2-dichioroethylene (irans-1,2-DCE) and vinyl chioride (VC).

Fourteen (14) residences located in Franklin, Indiana were sampled on June 20, 2018. In the
interest of preserving privacy and confidentiality of the residences in the public forum,
addresses have been labelied as “Home #1” through “Home #14” in no particular order. All
homes sampled were within an approximately 0.3 to 5.6 miie radius of the former Amphenol
Facility (Amphenol site) on 980 Hurricane Road, Franklin, Indiana 46131. A map showing the
general sampling area is attached as Figure 1.
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The following sections summarize background information on the Amphenol site, analytical data
results from this sampling event, and provide recommendations for future actions.

SITE BACKGROUND

The approximately 15 acre former Amphenol Corporation site (Amphenol) is located on 980
Hurricane Road, Frankiin, IN, and was utilized for the manufacturing of electrical parts in the
1960s through the 1980s. Wastes generated and stored at the site during this time were
reported to include metal hydroxide sludge, volatile organic compound (VOC) solvents and
thinners, and cyanide solutions. According to Bendix Connector Corporation, the predecessor of
Amphenol, these wastes leaked through the facility's floor and were discharged through a
cracked sanitary sewer line. Unregulated discharges of hazardous chemicals significantly
contaminated surrounding site soil, groundwater and surface water. A network of on-site
monitoring wells was installed in the 1980s, and a groundwater recovery system reportedly
began operating on the property in 1995.

Significant data gaps were uncovered during review of the Amphenol site history, including but
not limited to:

e A 1995 memo by U.S. EPA hydrogeologist Steven D. Acree noted, “In general, it
appears that site conditions necessary to evaluate contaminant transport and fate
processes/rates are not weli-defined, particularly in Operable Unit (OU) 3. Relatively little
information regarding site hydrogeology and contaminant nature/distribution appears to
be available for this part of the site.” The extent and migration of the groundwater plume
still has not been fully characterized after this time, particularly in the off-site and
residential areas.

¢ [n 1996, a “Draft Indoor Air Evaluation” was performed using modeling techniques to
assess potential impacts to residents on the adjacent Forsythe Street, but its
conclusions were not validated with field data. The potential for vapor intrusion and risk
to residences near the Amphenol site has not been adequately addressed.

» October 2016 groundwater data shows the highest concentrations of total VOCs
(954.5 ppb) were recently detected in a monitoring well (MW-12R) less than 25 feet
away from the residential area on Hamilton Avenue. A source area for the groundwater
contamination may sfill be present, and the groundwater plume could impact private
drinking water wells or indoor air through vapor intrusion.

The Amphenol site is currently monitored under the Resource Conservation and Recovery Act
(RCRA) and is reported by the U.S. Environmental Protection Agency (U.S. EPA) to be in the
Operation and Maintenance (O&M) phase. Given the data gaps referenced above, more
investigatory work must be completed to ensure that human health and environmental
exposures are under control.
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Three wells in the Webb Welifield (Webb), located approximately 3500 feet northeast of the
Amphenol site, were shut down between 2007 to 2012 due to cis-1,2-DCE, trans-1,2-DCE, and
TCE detections found above Maximum Contaminant Levels (MCLs) in or near the wells. Webb
was part of Indiana American Water Company’s distribution system, which provided drinking
water to over 78,000 people, according to the Indiana Department of Environmental
Management (IDEM). Questions as to the origin of the contamination in the wellfield, the extent
and migration of the groundwater plume, and potential risks to nearby residences and private
wells remain unanswered, and further underscores the significance of this investigation.

RADON TESTING RESULTS

A single radon test was placed at the lowest location in each of the homes (basement, crawl
space or first floor, depending on residence construction). The tests were collected after a
48-hour residency time and returned to the Radon Testing Corporation of America for analysis.
Individual test reports are appended in Attachment 1. Results are summarized in Table 1.

The United States Environmental Protection Agency (U.S. EPA) recommends that action be
taken to reduce radon levels if they exceed 4 picocuries per liter (pCi/l) in active living spaces
of the home. In Table 1, six (6) of the fourteen (14) houses tested had a radon reading that
exceeded the 4 pCi/lL level. MUNDELL recommends that these six residences have a repeat
radon fest performed in the original test space (craw! space or basement) for confirmation
purposes, as well as a radon test performed on the first floor of each house to determine
whether radon from the crawl spaces or basements is migrating upward into the residences.

In Attachment 2 is the U.S. E.P.A. Guide to Radon. This is an information resource that can
provide guidance on further testing for radon and potential mitigation approaches. MUNDELL
recommends that this guide be provided to the home owners who pariicipated in this testing
event.

INDOOR AIR TESTING RESULTS

FROG Gas Chromatograph

The FROG 4000 mobile gas chromatograph unit was used to test an air sample at each house.
The unit was calibrated by the manufacturer (Defiant Technologies) for the following
compounds: PCE, TCE, cis-1,2-DCE and trans-1,2-DCE. The unit draws in a sample of air for
approximately 20 seconds and then analyzes the sample to produce a chromatograph. The
chromatographs for each sample are provided in Attachment 3. Most of the samples taken did
not have any apparent detection of the aforementioned compounds. The sample collected in the
basement sump of Home #8 appeared to initially indicate a detection of TCE. However, the
laboratory-analyzed air canister sample collected in the basement near the sump in question did
not have any detection of chlorinated compounds. It is possible that apparent TCE detection in
the FROG sample coliected in the basement sump of Home #8 was caused by matrix
interference from other compounds.




Eranklin VI Project MUNDE! L Project No. M18027

indoor Air Sampling

Air samples were collected for analysis using a combination of twenty-three (23) Summa-type
canisters and six (6) passive samplers (Radielio-130). The air canisters were 8-liters in volume
and equipped with a regulator allowing for 24 hours of sampling time. The Radiello-130 passive
samplers consisted of an absorbent material that was exposed for a period of 24 hours.

Laboratory analyses for the air canisters were performed via U.S. EPA Method TO-15 for a list
of six constituents including PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, trans-1,2-DCE and vinyl
chioride. Laboratory analyses for the passive samplers were performed via U.S. EPA Modified
Method TO-17 for the following compounds: PCE, TCE, 1.1,1-TCA, cis-1,2-DCE and
trans-1,2-DCE. Passive sampler results for cis-1,2-DCE and trans-1,2-DCE are estimated,
while vinyl chloride results are not possible with the passive sampler units. The laboratory
analytical reports and chains of custody are presented in Attachment 4.

The analytical results are presented in Table 1. The ambient air canister sample contained
detections of PCE, TCE, 1,1,1-TCA and cis-1,2-DCE. The concentrations for PCE and TCE in
the ambient air sample exceeded their respective 2018 IDEM Residential Indoor Air screening
levels. TCE is a known human carcinogen by all routes of exposure and PCE is a likely human
carcinogen,

Samples collected from ten (10) of the houses tested had analytical results below the method
reporting limit and are considered non-detect for the compounds tested.

“The air canister sample collected from the dining room and the passive sample collected from
the upstairs ‘bonus’ room of Home #4 contained PCE concentrations of 6.51 pg/m® and
1.4 pgim?, respectively, which are below the 2018 IDEM Residential Indoor Air screening level.
The residents of this household have clothing dry-cleaned and these low concentrations of PCE
may be related to the presence of dry-cleaned clothes in the residence.

The air canister sample collected from the craw! space of Home #5 was non-detect for the
tested compounds; however the passive sample collected from the living room space had a
detection of PCE at 1.4 pg/m’, below the 2018 IDEM Residential Indoor Air screening level. The
residents of this househoid have clothing dry-cleaned and these low concentrations of PCE may
be related to the presence of dry-cleaned clothes in the residence.

The air canister samples coliected from the crawl space and dining room of Home #12 both
contained PCE at a concentration of 18.38 ugim® and 18.86 pg/m®, respectively. While these
concentrations are below the 2018 IDEM Residential Indoor Air screening level, it suggests that
some form of vapor intrusion is potentially occurring at this residence.

The air canister sample collected from the living room of Home #6 contained PCE at
27.47 pg/m® (below the IDEM Residential Indoor Air screening level), TCE at 7.79 pg/m®
{(exceeding the 2018 IDEM Residential Indoor Air screening level) and 1,1,1-TCA at 5.02 pg/m*®
(below the IDEM Residential Indoor Air screening level). The air canister sample collected from
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the crawl space of Home #6 was non-detect for all tested compounds. This suggests that there
is either an indoor source for the living room sample or that contaminated ambient air is entering
the living room space.

The air canister sample collected in the first-floor kitchen space of Home #13 contained
detections of PCE at 126.63 pg/m® (exceeding the IDEM Residential indoor Air screening level),
TCE at 39.61 pg/m® (exceeding the 2018 IDEM Residential Indoor Air screening level) and
1,1,1-TCA at 7.48 pg/m® (below the IDEM Residential indoor Air screening level). The air
canister sample collected in the finished basement of Home #13 was non-detect for all tested
compounds. This suggests that there is either an indoor source for the upstairs kitchen sample
or that contaminated ambient air is entering the kitchen space.

RECOMMENDATIONS

Radon Sampling

MUNDELL recommends that all homes sampled on June 20, 2018 have repeat radon testing
perfomed, especially the following six (6) residences that exceeded U.S. EPA’s action level of
4.0 pCill.:

1) Home #1 ~ 8.7 pCi/L
2} Home #2 - 6.7 pCill
3) Home #6 — 7.6 pCi/L
4y Home #11 - 5.9 pCi/L
5) Home #12 — 7.2 pCilL
6) Home #13 — 4.1 pCi/lL

These houses should have radon tests repeated in their respective basement or crawl space to
confirm results, along with a radon test conducted in the main fioor living space to determine
whether radon from the crawl spaces or basements is migrating upward into the residences.

indoor Air Sampling

MUNDELL recommends that all homes sampled on June 20, 2018 have repeat indoor air
testing performed, with a priority on the following three (3) residences:

1) Home #6 — Living room: PCE 27.47 pg/m®, TCE 7.79 pg/m®, 1,1,1-TCA 5.02 pg/m?
2) Home #12 — Crawl space: PCE 18.38 pg/m’

Dining room; PCE 18.86 pg/m®
3) Home #13 — Kitchen: PCE 126.63 pg/m®, TCE 39.61 ug/m®, 1,1,1-TCA 7.48 pg/m®

Another round of indoor air testing is required to confirm the results for these residences. This
follow-up testing should duplicate the samples that were collected on June 20", 2018
(i.e., basements/crawl spaces shouid be retested along with the first floor indoor air). MUNDELL
recommends coliecting a sub-slab vapor sample from the Home #13 residence. If the owners do
not wish o have drilling performed in their house, a soil gas sample could be collected adjacent
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to the structure instead. For the Home #6 and Home #12 locations with crawl spaces, soil gas
samples can be collected adjacent to each structure.

In conjunction with repeat indoor air testing, MUNDELL recommends pairing an ambient air can
with each individual house to better determine whether ambient air is a potential source of
contaminants. Expedited future sampling events should also be expanded to include more
residences closest to the site and in the vicinity of residences with exceedances as identified by
this sampling program.

Ambient Air Testing around Former Amphenol Facility

The ambient air canister placed in the yard of Home #2 had detections of four {(4) chlorinated
compounds, two of which (PCE and TCE) were well above the IDEM 2018 residential indoor air
screening levels of 42 pg/m® and 2.1 pg/m?®, respectively:

Home #2 — Back yard: PCE 171.73 pg/m?, TCE 5261 pg/m®, 1,1,1-TCA 131 pg/m’,
cis-1,2-DCE 3.21 pg/m®

This location is 3,276 feet southwest of the Former Amphenol facility. This facility currently has
an operating groundwater pump-and-treat remediation system that does not appear to have a
carbon treatment filter on the vent stack and, therefore, is likely to be venting chlorinated
compounds into the air.

The facility structure also had vapor intrusion mitigation systems instailed that, if still operating,
could also be contributing chlorinated compounds into the air. It is possible that the ambient air
sample could have detected chlorinated compounds being released by the mitigation and
remediation systems at the Former Amphenol facility.

MUNDELL recommends more extensive sampling of the ambient air downwind of and
around the Former Amphenol facility, including the discharge pump-and-treat system
vent and vapor intrusion mitigation system vents, to confirm if these are sources of the
elevated ambient air impacts.

We appreciate the opportunity to provide services to you on this project. If you shouid have any
questions regarding this letter and the radon results, please feel free to contact us at
(317) 630-9060 or via email at jmundell@MundeliAssociates.com.

Sincerely,
MUNDELL & ASSOCIATES, INC.

nA. Mundell, P.E LPG., P.G. Rachel Walker, Ph.D., L.P.G.
Pfesident/Senior Environmental Consultant Project Geologist

frw
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Attachments:
Tables
Figures
Attachment No. 1: Radon Assessment Reports
Attachment No. 2: U.S. EPA Guide to Radon
Attachment No. 3: FROG 4000 Chromatographs
Attachment No. 4: Laboratory Analytical Reports and Chains of Custody
Attachment No. 5: ATSDR ToxFAQs
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RADON ASSESSMENT REPORTS
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RADON TESTING
CORPORATIORE PC1806250340
OF ARMIERICA

Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown

Test Location: [l Thornburg Lane
Frankiin, IN 46131-

Individual Canister Resuits

Canister |ID# . 2655736 Test Start : 06/20/2018 @ 17:15
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 17:15
Location ; 1st FL-Living Rm Received:  08/25/2018 @ 13:07
Radon Level . 0.2 pCilL Analyzed: (06/26/2018 @ 10:43
Error for Measurement is; + 0.2 pCilk.

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCill). The EPA recommends retesting if your living pattems
change and you begin occupying a lower level of the building, such as a basement or if major remoedeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
{(www.epa.goviradon/pubs/citguide.hitmi}. To request a copy or for further information, please contact your state health
department. The EfA maintains a radon information website, including copies of its publications, at

www _epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitled Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of cne or more testing devices is equal to or exceeds 20 pCil please confact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toli free 1 -800-458-1158.

PLEDGE QF ASSURED QUALITY
Ali procedures used for generating this report are in compiste accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personrel do not assume responsibility or liability, collectively and
individuatly, for analysis results when detectars have been improperly handied of placed by the consumer, nor does RTCAand its
personnel accept responsibility for any financial or health consaguences of subsequent aciion or lack of action, taken by the customer
or it's consuitanis based on RTCA-provided results.

B s L & ool NRSB ARLOGO1

R s R A YA %W NYS ELAP ID: 10806
PADEP ID; 0346

Andreas C. George Dante Galan NJDEP ID: NY933

NJ MEB 90036

Radon Measurement Specialist ‘' ¥L DOH RB1609

Laboratory Director

{914)345-3380C
FAX (914)345-8546

NJ MES 11088

2 Hayes Street, Eimsford, NY
www_rGa.com

10523

1L RNL20600201
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RADON TESTING
RICA 55355050 roomon
OF ANIERICA

Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Chient.:  Unknown

Test Location: - Paris Drive
Franklin, IN 46131-

Individual Canister Results

Canister |D# : 2655671 Test Start : 06/20/2018 @ 18:45
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 18:45
Location : Crawl Space Received:  06/25/2018 @ 13:07
Radon Level : 7.2 pCilL Analyzed:  06/26/2018 @ 11:02
Error for Measurement is: + 0.4 pCi/L

The rasults indicate that at least cne testing device registered at or above the United States Environmenta? Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCi/L). The EPA recommends mitigation if the average of

two shori-term tests taken in the lowest level of the building suitabie for occupancy show radon levels that are equal

to or greater than 4.0 pCi/L.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction {www.epa.goviradon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including coples of its publications, at www.epa.govfiag/radon.

For New Jersey clients; Please see the attached guidance document entitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact
the New York State Depariment of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free [ -800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytica! resuits relate only 1o the samples {ested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTGA and its personnel do not assume responsibility or lizbifity , collectively and
individually, for anaiysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
persennel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.

* Pt | T T e o i e NRSB ARLOCO1
T e Ve Gl NYS ELAP ID: 10806
Byl ol PADEP ID: 0346
i P, B Andreas C. George Dante Galan NJDEP ID: NY933

- . NJ MEB 90036

Radon Measurement Specialist Laboratory Director FL DOH RB1609
NJ MES 11089 IL RNL2000201

(814)345-3380 2 Hayes Street, Elmsford, NY 10523

FAX {914)345-8546 www.rica.com
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RADRCOR TESTING
CORPORATION PC1806250342
©OF AMERICA

Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219~

Client:  Unknown
Test Location: ' Ott Street

Franklin, IN 46131-
Individual Canister Results

Canister ID# : 2655730 Test Start : 06/20/2018 @ 14:15
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 14:15
Location : Crawt Space Received: 06/25/2018 @ 13:07
Radon Level : 7.6 pCifl Analyzed:  06/26/2018 @ 10:06
Error for Measurement is: + 0.4 pCilL

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA) action levei of 4.0 picoCuries per fiter of air {pCill). The EPA recommends mitigation if the average of

two short-term tests taken in the lowest level of the building suitable for occupancy show radon levels that are equal

to or greater than 4.0 pGifL.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduciion (www.epa.goviradon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publicafions, at www.epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equai to or exceeds 20 pCilL please contact
the New York State Depariment of Health, Bureau of Environmental Radiation Protection, for technical advice and

assisiance at 518-402-7556 or toil free]-800-458-1158.

PLEDGE OF ASSURED QUALITY
Al procedures used for generating this report are in complete accordance with the cumrent EPA protocols for the anatysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability, collectively and
individually, for analysis resulis when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken Dy the customer
or it's consultants based on RTCA-provided results.

s o
ot FACKAET Bty IR TR o oy :%\. S NRSB ARLOCO1
v iy s R R )
N ot £ Dek Gl R o
N b E:Z‘ PADEP |D: U346
Andreas C. George Dante Galan NJDEP ID: NYE33
- i NJ MER 90036
Radon Measurement Specialist Laboratory Director FL DOH RB1608
NJ MES 11089 IL RNL2000201

(914)345-3380 2 Hayes Street, Eimsford, NY 10523
FAX (914)345-8546 www .rica.com
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? RADON TESTING
n CA CORPORATION PC1808250343
OF AMERICA

Site Radon Inspection Report _ ) Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Clent:  Unknown
Test Location: - Ott Street

Franklin, IN 46131-
Individual Canister Results

Canister ID# : 2655682 Test Start : 06/20/2018 @ 14:30
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 14:45
Location : Crawl Space Received:  (06/25/2018 @ 13:07
Radon Level : 2.2 pCilL Analyzed:  06/26/2018 @ 11:19
Errar for Measurement is: + 0.3 pCilL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCi/L). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building. such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
{www.epa.goviradon/pubs/citguide.html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.gov/iag/radon.

For New Jersey clients: Piease see the attached guidance document entited Radon Testing and Mitigation: The Basics
for further information,

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCilL please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toli free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY .
All procedures used for generating this report are in complete accordance with the current EPA protacols for the analysis of radon ir: air
(EPA 402-R-92-004). The analytical results relate only to the samples tesied, in the condition received by the lab, and that calculations
were based upon the information supplied by cient. RTCA and its personnel do not assume responsibiiity or liability, collsctively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and iis
personnel accept responsibility for any financial or heaith consequences of subsequent action or iack of action, taken by the customer
or il's consultants based on RTCA-provided results,
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown
Test Location: [l Upper Shelbyville Road

Franklin, IN 46131-
Individual Canister Resuits

Canister ID# : 2655655 Test Start : 06/20/2018 @ 12:15
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 12:15
Location : 1st FL-Dining Rm Received:  06/25/2018 @ 13:07
Radon Level 1.9 pCilL Analyzed:  06/26/2018 @ 10:25
Error for Measurement is: + 0.3 pCilk

The reported results indicate that radon leveis in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per fiter of air (pCifL). The EPA recommends retesting if your living pattems
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
{www_epa.goviradon/pubs/citguide.htmi). To request a copy or for further information, please contact your state heaith
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation; The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pGill please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or tolt free1-800-458-1138.

PLEDGE OF ASSURED QUALITY
All procedures used for generafing this report are in complete accordance with the cusrent EPA protocols for the analysis of radon in air
(EPA 402-R-82-004). The analytical resulis relate only fo the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTYCAand its personnel do not assume responsibility or Hiability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and ifs
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client.  Unknown
Test Location: - Hurricane Road

Franklin, IN 48131-
Individual Canister Results

Canister {D# : 2655728 Test Start : 06/20/2018 @ 16:00
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 16:00
Location : Bsmt-Linfinished Received:  06/25/2018 @ 13:07
Radon Level : 0.8 pCi/L Analyzed:  06/26/2018 @ 09:51
Error for Measurement is: + 0.2 pCiflL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air {pCilL}. The EPA recommends retesting if your living pattems
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consuiting the EPA booklet: A Citizen's Guide to Radon
{www.epa.goviradon/pubsicitguide.html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.goviiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCiiL please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in compiete accordance with the current EPA pratocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calcutations
were based upon the information supplied by client. RTCA and its personnel do nat assume responsibility or liability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financiaf or heaith consequences of subsequent action or lack of actian, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/252018

iMs. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown

Test Location: [l Fast King Sreet
Franklin, IN 46131-

Individual Canister Resulis

Canister 1D# . 2655658 Test Start : 06/20/2018 @ 09:45
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 09:45
Location : Craw! Space Received:  06/25/2018 @ 13:07
Radon Level : 6.7 pCilL Analyzed:  (06/26/2018 @ 09:51

Error for Measurement is: £ 0.4 pCilL

Tne results indicate that at least one iesting device registered at or above the United States Environmental Protection
Agency (EPA) action level of 4.0 picoGuries per liter of air (pGifl). The EPA recommends mitigation if the average of
two shori-term tests taken in the lowest leve! of the building suitable for oceupancy show radon levels that are equal
to or greater than 4.0 pCiL.

For information on how to reduce radon kevels in your home, please review the EPA bookiet Consumer's Guide to
Radon Reduction (www .epa gov/radon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon inforration website, including copies of its publications, at www.epa.gov/iagfradon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation; The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCil please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free]-800-458-1158.

PLEDGE OF ASSURED QUALITY
Ail procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate oniy to the sampiles tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability , collectively and
individualty, for analysis resulis when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnei accept responsibility for any financial or health consequences of subsequent action or lack of action, iaken by the customer
or it's consuliants based on RTCA-provided results.

(914)345-3380
. FAX (914)345-8546
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Andreas C. George
Radon Measurement Specialist

NJ MES 11088

2 Hayes Street, Eimsford, NY
www rtca.com
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46215-

Client:  Unknown

Test Location:  [JJJj Carriage Lane
Frankiin, IN 46131-

Individual Canister Results

Canister ID# : 2655666 Test Start : 06/20/2018 @ 13:30
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 13:30
Location : Crawl Space Received:  06/25/2018 @ 13:07
Radon Level : 0.5 pCi/L Analyzed:  06/26/2018 @ 11:19
Error for Measurement is: + 0.2 pCilL

The reported resuite indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air {pCilL). The EPA recommends retesting if your fiving pattemns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon infarmation may be obtained by consulting the EPA booklet. A Citizen's Guide to Radon
(www.epa.govlradonlpubsicitguide.html). To request a copy or for further information, please contact your stafe health
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.gov/iag/radon,

For New Jersey clients: Please see the attached guidance document entitlied Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY :
All procedures used for generating this report are in complete accordance with the current EPA protocols for the analysis of radon in air -
(EPA 402-R-92-004). The analytical resulis refate only to the samples tested, in the condition received by the lab, and that calculations
ware based upon the information supplied by cient RTCA and its personnel do not assume responsibility or hiability, collectively and
indivigually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client: Unknown
Test Location: - Hillview Drive

Franklin, IN 46131~
individual Canister Results

Canister ID# : 2655651 Test Start © 06/20/2018 @ 16:45
Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 16:45
Location : Basement Received:  06/25/2018 @ 13:07
Radon Level : 3.4 pCilL Analyzed:  06/26/2018 @ 0950
Error for Measurement is: + 0.3 pCiflL

The reported resulis indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCi/l.). The EPA recommends retesting if your living patterns
change and you begin accupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
{www.epa.goviradon/pubs/citguide.html). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigafion: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCill please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA, protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or liability, collectively and
individualty, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 08/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, iN 46219-

Client.  Unknown

Test Location: . East Adams Street
Frankiin, IN 46131-

Individual Canister Results

Canister ID# : 2855725 Test Start :  06/20/2018 @ 09:15
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 09:15
Location : Crawl Space Received:  06/25/2018 @ 13:07
Radon Level : 6.7 pCilL Analyzed:  06/26/2018 @ 10:25
Error for Measurement is: + 0.4 pCi/L ‘

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency {EPA) action level of 4.0 picoCuries per liter of air (pCilL}. The EPA recommends mitigation if the average of
two short-term tests taken in the lowest level of the building suitable for occupancy show radon levels that are equal

to or greater than 4.0 pCi/L.

For information on how to reduce radon levels in your home, please review the EPA booklet Consumer's Guide to
Radon Reduction (www_epa.goviradon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or more tesfing devices is equal to or exceeds 20 pCilL please contact
the New York State Deparfment of Health, Bureau of Ervironmental Radiation Pratection, for technical advice and

assistance at 518-402-7556 or wil free]-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complste accordance with the curment EPA protecols for the analysis of radon in air
(EPA 402.R-92-004). The analytica! results relate only to the samples tested, in the condifion received by the lab, and that caleulations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or lizbiity , collectively and
individualiy, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnel accept responsibiiity for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 468219-

Clent: Unknown
Test Location: [ East-

North
Eranklin, IN 46131-
individual Canister Resulis

06/20/2018 @ 18:00

Canister ID# : 2655668 Test Start :

Canister Type : Charcoal Canister 4 inch Test Stop : 06/22/2018 @ 18:00
Location : Basement Received:  06/25/2018 @ 13:07
Radon Level 5.8 pCillL Analyzed: 06/26/2018 @ 11:19

Error for Measurement is: + 0.3 pCilL

The results indicate that at least one testing device registered at or above the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air (pCilL). ‘The EPA recommends mitigation if the average of

two short-term tests taken in the lowest ievel of the buiiding suitable for occupancy show radon levels that are equal

to ar greater than 4.0 pCifl..

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction (www.epa.goviradon/pdfs/consguid.pdf) and contact your state health department. The EPA
maintains a radon information website, including copies of its publications, at www.epa.gov/iag/radon.

For New Jersey clients: Please see the attached guidance document enfitied Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCil please coniact
the New York State Depariment of Health, Bureau of Environmentai Radiation Protection, for technical advice and

assistance at 518-402-7556 ar toll free1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the curreni EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical resulis relate cnly to the samples tested, in the condition received by the lab, and that calculations
were based upon the information: supplied by client. RTCAand its personnel do not assume responsibility or liability', coliectively and
individually, for anatysis resulis when detectors have been improperly handied or placed by the consumer, nor does RTCA and its
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.
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Radon Measurement Specialist
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OF AMERICA

Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Chient:  Unknown
Test Location: [ Clympia Drive

Franklin, IN 46131-
Individual Canister Results

Canister ID# : 2655714 Test Start . 06/20/2018 @ 11:00
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 11:00
Location : 1st FL-Living Rm Received:  06/25/2018 @ 13:07
Radon Level : 1.4 pCWL Analyzed:  06/26/2018 @ 09:50
Error for Measurement is: + 0.3 pCilL

The reported results indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA) action level of 4.0 picoCuries per liter of air {pCi/L). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet: A Citizen's Guide to Radon
(www.epa.goviradon/pubs/citguide.ntml). To request a copy or for further information, please contact your state health
department. The EPA maintains a radon information website, including copies of its publications, at

www epa.goviiag/radon,

For New Jersey clients: Please see the attached guidance document entitted Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCilL please contact the
New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the current EPA protocois for the analysis of radon in air
(EPA 402-R-82-004). The analytical results ratate only to the samples tested, in the condition received by the lab, and that calculations
were based upon the infermation supplied by client. RTCAand its personnel do not assume responsibility or liability, collectively and
individually, for analysis results when detectors have been improperty handled or placed by the consumer, nor does RTCA and ifs
personnel accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the cusiomer
or it's consultants based on RTCA-provided results.
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Site Radon Inspection Report Date . 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
indianapolis, IN 46219-

Client.  Unknown
Test Location: ' South Home Avenue

Franklin, IN 46131-
Individual Canister Restults

Canister 1D# : 2655712 Test Start 1 06/20/2018 @ 19:15
Canister Type : Charcoal Canister 4 inch Test Stop ©  06/22/2018 @ 19:15
Location : Basement Received:  06/25/2018 @ 13:07
Radon Level : 4.1 pGill Analyzed:  (06/26/2018 @ 10:43
Error for Measurement is: + 0.3 pCilL

The results indicate that at least one festing device registered at or above the United States Environmental Protection
Agency {EPA) action leve! of 4.0 picoCuries per liter of air (pCi/l). The EPA recommends mitigation if the average of

two short-term tests taken in the iowest level of the buiiding suitable for occupancy show radon levels that are equal

to or greater than 4.0 pCi/lL.

For information on how to reduce radon levels in your home, please review the EPA booklet: Consumer's Guide to
Radon Reduction {www.epa.gov/radon/pdfs/consguid.pdf) and contact your state health depariment. The EPA
maintains a radon information website, including copies of its publications, at www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entifled Radon Testing and Mitigation: The
Basics for further information.

For New York clients: If the radon level of ane or more testing devices is equal to or exceeds 20 pCilL please contact
the New York State Department of Health, Bureau of Environmental Radiation Protection, for technical advice and

assistance at 518-402-7556 or toll free1-800-458-1158.

PLERGE OF ASSURED QUALITY
All procedures used for generating this report are in complete accordance with the cusrent EPA protocols for the analysis of radon in air
(EPA 402-R-82-004). The analytical resuilts relate only to the samples tesied, in the condition received by the lab, and that calculations
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or Eability, collectively and
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personnei accept responsibility for any financial or health conseguences of subsequent action or lack of action, taken by the customer
or it's consultanis based on RTCA-provided results.
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Site Radon Inspection Report Date : 06/25/2018

Ms. Rachel Walker
MUNDELL & ASSOCIATES
110 South Downey Avenue
Indianapolis, IN 46219-

Client:  Unknown

Test Location:  [JJj] Young Street
Franklin, IN 46131-

Individual Canister Results

Canister ID# ; 2655637 Test Start : 06/20/2018 @ 20:00
Canister Type : Charcoal Canister 4 inch Test Stop :  06/22/2018 @ 20:00
Location ; Crawl Space Received:  06/25/2018 @ 13:07
Radon Level ; 3.7 pCilL Analyzed:  06/26/2018 @ 09:50
Error for Measurement is: + 0.3 pCi/lL

The reported resuits indicate that radon levels in the building tested are below the United States Environmental Protection
Agency (EPA} action level of 4.0 picoCuries per fiter of air (pCifL). The EPA recommends retesting if your living patterns
change and you begin occupying a lower level of the building, such as a basement or if major remodeling is done.

General radon information may be obtained by consulting the EPA booklet A Citizen's Guide to Radon
(www.epa.gov/radon/pubs/citguide.html). To request a copy or for further information, please contact your state heaith
department. The EPA maintains a radon information website, including copies of its publications, at
www.epa.govfiag/radon.

For New Jersey clients: Please see the attached guidance document entitled Radon Testing and Mitigation: The Basics
for further information.

For New York clients: If the radon level of one or more testing devices is equal to or exceeds 20 pCi/L please contact the
New York State Department of Heaith, Bureau of Environmental Radiation Protection, for technical advice and assistance

at 518-402-7556 or toll free 1-800-458-1158.

PLEDGE OF ASSURED QUALITY :
All procedures used for generating this report are in compleie accordance with the current EPA protocols for the analysis of radon in air
(EPA 402-R-92-004). The analytical results relate only io the sampies tested, in the condition received by the lab, and that calculationg
were based upon the information supplied by client. RTCAand its personnel do not assume responsibility or lfability, collectively and =~
individually, for analysis results when detectors have been improperly handled or placed by the consumer, nor does RTCA and its
personne! accept responsibility for any financial or health consequences of subsequent action or lack of action, taken by the customer
or it's consultants based on RTCA-provided results.

ot PO Botag, Radvees G e g\a 7 NRSB ARL0001
. ::’" TR s : Dhaet Gb” NYS ELAP ID: 10806
NS PADEP ID: 0346
T " Andreas C. George Dante Galan NJDEP ID: NY923

. . NJ MEB 90036
Radon Measurement Specialist Laboratory Diractor FL DOH RB1609

NJ MES 11089 IL RNL2000201

(914)345-3380 2 Hayes Street, Elmsford, NY 10523

FAX (914)345-8546 www.rtca.com
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HOW TO TEST YOUR HOME contnues

short-term tests lasting just 2 or 3 days during unusueﬂly severe storms or periods of
unasually high winds. The test kit should be placed in the lowest lived-in level of the
home (for example, the basement if it is frequently used, otherwise the first floor). It
should be put in a room that is used regularly (like a living room, playroom, den, or
bedroom) but not your kitchen or bathroom. Place the kit at least 20 inches above

the floor in a location where it won't be disturbed —away from drafts, high heat; high
humiidity, and exterior walls. Leave the kit in place for as long as the package says. Once
you've finished the test, reseal the package and send it to the lab specified on the package
right away for analysis. You should receive your test results within a few weeks.

EPA Recommends the Following Testing Steps:

S tep 1. Takeashort-termtest. If yourresuitis 4pCi/L or higher, take a foliow-
up test(Step 2) to besure.
Step 2. Follow up with either a long-term test or a second short-term test:

« For a better understanding of your year-round average
radon level, take a long-term test.

= |f you need resuits quickly, take a second short-term test.

The higher your initial short-term test resuft, the more certain you can
be that you should take a short-term rather than along-termfollow up
test. If yourfirst shori-termtest resuit is more thantwice EPA’s 4 pCi/L
action fevel, you shouldtakeasecond short-termtestimmediately.

S‘.fEP 3. = if you followed up with a long-ferm test: Fix your home if your long-
termtestresultis 4pCi/Lormore. - -

« If you followed up with a second short-term test: The higher your
short-term results, the more certain you can be that you should fix
your home. Consider fixing your home if the average of your first and

second test is 4 pCi/L or higher (see also page 7 under Home Sales




WHAT YOUR TEST RESULTS MEAN

The average indoor radon level is estimated to be about 1.3 pCi/L, and
about 0.4 pCi/L of radon is normally found in the outside air. The U.S.
Congress has set a long-term goal that indoor radon levels be no more

than outdoor levels. While this goal is not yet technologically achievable Test your home
in all cases, most homes today can be reduced to 2 pCi/L or below.

Sometimes short-term tests are less definitive about whether or not now and save
your home is above 4 pCi/L. This can happen when your results are close your results. If
to 4 pCi/L. For example, if the average of your two short-term test results you find h 1’9‘ h

is 4.1 pCi/L, there is about a 50% chance that your year-round average is .
somewhat below 4 pCi/L. However, EPA believes that any radon exposure radon levels, fix
carries some risk—no level of radon is safe. Even radon levels below 4 pCi/L your home before
pose some risk, and you can reduce your risk of lung cancer by lowering \
your radon level. you decide to
If your living patterns change and you begin occupying a lower level of s
your home (such as a basement) you should retest your home on that level. )
Even if your test result is below 4 pCi/L., you may want to test again -
sometime in the future.

RADON AND HOME SALES

More and more, home buyers and renters are asking about radon levels before they buy orrent a home.
Because real estate sales happen quickly, there is often little time to deal with radon and other issues. The
bestthingto dois to testforradon NOW and save the results in case the buyerisinterestedinthem. Fixa
problem if it exists so it won’t complicate your home sale. If you are planning to move, review EPA’s pamphlet
‘Home Buyer's and Seller's Guide fo Radon,” which addresses some common questions

(hitps://www.epa. gov/radon/home-buyers-and-sellers-guide-radon). Youcan also use the resulfs of two
short-term tests done side-by-side (fourinches apart) to decide whether to fix your home. -

During home sales:
» Buyers often ask if a home has been tested, and if elevated levels were reduced.

* Buyers frequently want tests made by someone who is not involved in the home sale. Your
state radon office https:/iwww.epa.gov/radon/iind-information-about-focal-radon-zones-and-state-contact-
information) can assist you in identifying a qualified tester.

* Buyers might want to know the radon levels in areas of the home (like a basement they plan
fo finish that the seller might not otherwise test.

Today many homes are built to help prevent radon from coming in. Building codes in your state orlocal area
may require these radon-resistant construction features. If you are buying or renting a new home, ask the
owner orbuilder if it has radon-resistant features. The EPA recommends building new homes with radon-
resistant features in high radon potential (Zone 1) areas. Even if built radon-resistant, every new home should
be tested for radon after occupancy. If you have a test resulf of 4 pCi/L or more, consult a qualified mitigator
(hitp:/rvww. epa.gov/radon/ﬁnd—radon-test—kit-or~measurement~and—mitigation~professional#who) to estimate the
cost of upgrading to an active system by adding a vent fan to reduce the radon level. In an existing home, the
cost to install a radon mitigation system is about the same as for other common home repairs.




\DON IN WATER

Ifyou've tested
the airin your
home andfound
aradon problem,
and your water
comesfroma
weil, have your
water tested,

There are two main sources for
the radon in your home’s indoor
air, the soil and the water supply.
Compared to radon entering

the home through water, radon
entering your home through the
soil is usually a much larger risk.

The radon in your water supply
poses an inhalation risk and an
ingestion risk. Research has shown
that your risk of lung cancer from
breathing radon in air is much
larger than your risk of stomach
cancer from swallowing water with
radon in it. Most of your risk from -
radon in water comes from radon : =
released into the air when water is used for showering and other household
purposes.

Radon in your home’s water is not usually a problem when its source
is surface water. A radon in water problem is more likely when its source
is ground water, e.g,, a private well or a public water supply system that
uses ground water. ¥ you are concerned that radon may be entering your
home through the water and your water comes from a public water supply,
contact your water supplier. ) | |

If you've tested your private well and have a radon in water problem, it
can be fixed. Your home’s water supply can be treated in two ways. Point-
of-entry treatment can effectively remove radon from the water before it
enters your home. Point-of-nse treatment devices remove radon from your
water at the tap, but only treat a small portion of the water you use and are i
not effective in reducing the risk from breathing radon released into the air
from all water used in the home.

For more information, call EPA"s
Drinking Water Hotline at {800) 426-4791
If your water comes from a private well,
you can also contact your state radon
office. G




HOW TO LOWER THE RADON LEVEL IN YOUR HOME

Since there is no known safe level of radon, there can always be some
tisk. But the risk can be reduced by lowering the radon level in'your
home.

There are several proven methods to reduce radon in your home, but

the one primarily used is a vent pipe system and fan, which pulls radon |

from beneath the house and vents it to the outside. This system, known
as a soil suction radon reduction. system, does not réquire major changes
to your home. Sealing foundation.cracks and other openings makes this
kind of system more effective and cost-efficient. Similar systems caf also

beinstalled in houses with crawl spaces. Radon contractors can use other-

methods that may also work in yourhome. The right system depends on
the design of your home and other factors, '

Ways to reduce radon in your home are discussed in EPA’s Consumer’s
Guide to Radon Reduction. You can get a copy at —aboit-radon
https://www.epa.goviradon/publications-about-radon.

The cost of reducing radon in your home depends on how your home-
was built and the extent of the radon problem. Most homes can be fxed
for about the same cost as other conimon home repairs. The cost to fix
can vary widely; consult with your state raden office or get oné or more
estimates from qualified mtigators. The cost is much less if a passive
system was installed during construction.

RADON AND HOME

RENOVATIONS

ityouareplanning
any majar structural

rengvation, such as

converting an unfin-
ished basemefif area
into fiving space, itis

especially important io

testthe area forradon
before you begin the

renavation. fyour

testresultsindicate a
radon problem, radon-
resistant technigues
canbe inexpansively

Inclided as part of the:

renovation. Becatse

‘major renovalions can

changethelevel of -
radoninanvhome,

alwaystestagainafter
‘work is completsd.




E continued

HOW TO LOWER THE |

DON LEVEL IN YOUR HO

Lowering high radon levels requires technical knowledge and special
skills. You should use a contractor who is trained to fix radon problems. A
qualified contractor can study the radon problem in your home and help
you pick the right treatment method.
Check with your state radon office for names of qualified or state
certified radon contractors in your area. You can also contact private radon
Mosthomes can proficiency programs for lists of privately certified radon professionals in
he fixed for your area. For more information on private radon proficiency programs,
visit hitps:/fwww.epa.gov/radon/find-radon-test-kit-or-measurement-gnd-
aboutthe same mitigation-professional. Picking someone to fix your radon problem is much
costas other like choosing a contractor for other home repairs—you may want to get
references and more than one estimate.

common home If you are considering fixing your home’s radon problem yourself, you should

;‘gpafrsy first contact your state radon office for guidance and assistance https://www.epa.gov
/radon/fr’nd-information—about—local»mdon-zones—and—state—contac_t—information).

You should also test your home again after it is fixed to be sure that
adon levels have been reduced. Most soil suction radon reduction systems
inciude a monitor that
will indicate whether
the system is operating
properly. In addition,
it's a good idea to refest
your home every two
years to be sure radon
levels remain low.

3

Note: This diag”;anff*'is a composite view of several mi tga. o plions.
The typical mitigation system usually has only one pipe penetration
fkm}tltgh the basement floor; the pipe may also be installed on the outside
ohe house.




THE RISK OF LIVING WITH RADON

Radon gas decays into radioactive particles that can get trapped in
your lungs when you breathe. As they break down further, these
particles release small bursts of energy. This can damage lung tissue
and lead to lung cancer over the course of your lifetime. Not everyone
exposed to elevated levels of radon will develop lung cancer. And the
amount of time between exposure and the onset of the disease may be
many years.

Like other environmental pollutants, there is some uncertainty about
the magnitude of radon health risks. However, we know more about
radon risks than risks from most other cancer-causing substances. This
is because estimates of radon risks are based on studies of cancer in
humans (underground miners).

Smoking combined with radon is an especially serious health risk.
Stop smoking and lower your radon level to reduce your lung cancer
risk.

Children have been reported to have greater risk than adults of
certain types of cancer from radiation, but there are currently no
conclusive data on whether children are at greater risk than adults
from radon.

Yourchances of getting lung cancer from radon depend mostly on:
» How much radon is in your home

= The amount of time you spend in
your home

« Whether you are a smoker or have
ever smoked

Scientists are
more certain
aboutradonrisks
than risks from
most other
cancer-causing
substances.




THE RISK OF LIVING WITH RADON connued

RADON RISK IF YOU SMOKE

26 pCit Abuut 260 people 4 250 times the risk Fixyour home
could get lung cancer of drowning.
18 pCIL About:i50 peaple 4 200 times the risk of Fix your home
could get lung cancer dying Inahame fire .
aplill About 120 peopie 4 Jetimestheriskof Fix yourhome
could get Jung cancer dyinginafall
4 pLit Abors2 peaple < Slines the risk of dying Fixyourhome
pouid get fung cancer inacarcrash
ZpCift. About 32 people < efmes therisk of dying LConsiter fixing
coult get lung cancer frompoison betweon 2and 4 pCill
1.3 pCHL About 20 people (Average indoor radon lovel) {Reducing
¥, e coit got lung-cancer ' radon levels
It's never too | below
& g 0.4 pCifi. {Average outdoor radon fovel) 2pCillis
late to reduce aiticuiy
yﬁﬂ f I‘f&k Gf i H f} g Nt 1 you e former Smoker, your sk may be kower.
- 3 ' b
cancer. Don’t
waittotestand RADON RISK iF YOU'VE NEVER SMOKED
fixaradon [ iz
problem. Ifyou
are a smokei, i
. < 20 5CHL fbout 36 people ¢ 35 times the risk Fixyourhome
Sf@ﬁ &m &kﬁ? g P could get fuhg cancer of drowning
18 pCilL Aboirt 18 people 4 20fimes the risk of dying Fix yourhome
could get lung cancer. ina home fire
gpliL ‘About 15 pecple « 4timestheriskof Fixyourhoms
couid getuny cancer dyinginafall
4pCid About ¥ people i Theriskofdyingina Fixyourhome
coul pet ling cancer car grash :
) ] _ . Congider fixing
2 pCifL. Abbutd people « The riskofdying between2and 4pLil
could getjung cancer | from poison
1.3 pCilL About 2 petple {Average indoor radon level) {Reducing
could get lung cancer ration levels
below:
0.4 pCil. {Averape outdoor ration level} 2pCiflLis
difficuit}

mtﬁwuamamm,mmmbem, ) )
L fetme fisk oFiuny cancer teaths froa FPA Assessment oFRIsks frop Ratonn Homes (EPA4O2-RO3003).
~Comparison data talouiated using the Centars for Dissase Conto! and Prevention's 189%-2004 National Cenber for injury Mrevention and Control Reparis.




RADON MYTHS AND FACTS

MYTH: Scientists
aren’t sure radon
reallyisaproblem.

MYTH: Radon testing is
difficult, time
consuming and
expensive,

MYTH: Homes with
radon problems
can'tbefixed.

MYTH: Radon only affects
certain kinds of homes.

MYTH: Radonisonlya
problem in certain
partsofthe country.

MYTH: A neighbor’s
testresultis agood
indication of whether your
home has a problem.

FACT:

FACT:

FACT:

FACT:

FACT:

FACT:

Although some scientists dispute the precise number of
deaths due fo radon, all major health organizations (like the
Centers for Disease Control, the American Lung Association
and the American Medical Association) agree with estimates
thatradon causes thousands of preventable lung cancer
deaths every year. This is especially true among smokers,

- since the risk to smokers is much greater than to non-

smokers.

Radon testing is easy. You can test your home yourselfor
hire a qualified radon test company. Either approach takes
onlyasmallamountoftimeandeffort.

There are simple solutions to radon problems in homes.
Hundreds of thousands of homeowners have alreadyfixed
radon problems in their homes. Most homes can be fixed
for about the same cost as other common home repairs;
check with one or more qualified mitigators. Call your

state radon office (www.epa.goviradon/whereyoulive.

htmi) for help in identifying qualified mitigation contractors.

House construction can affect radon levels. However, radon
canbeaprobleminhomes ofalltypes: old homes, new
homes, drafty homes, insulated homes, homes with
basements, homes withoutbasements. Loca! geology,
construction materials, and how the home was built are
among the factors that can affect radon Jevels in homes.

High radon levels have been found in every state. Radon
problems do varyfromareato area, butthe onlywa yio
knowyourradonlevelis totest.

it's not. Radon levels can vary greatly from home fo home.

Theonlywayto knowifyourhomehasaradon problemis
to test it.




RA&GN MYTHS ANS FACTS confinued

MYTH: Everyone
should test their
water for radon.

MYTH: If sdifficultto
sell homes where radon
problems have been
discovered.

MYTH: I'velivedinmy
home forsolong, it
doesn’t make sense
fotake actionnow.

IMYTH: Short-termfests
can’tbe usedfor
making a decision
aboutwhethertofix
your home.

FACT:

FACT:

FACT

FACT:

Although radon gets into some homes through water, itis
important to first test the air in the home for radon. ifyour
water comes from a public water system that uses ground
water, callyourwatersupplier. Ifhighradon levels are
found and the home has a private well, call the Safe Drinking
Water Hotline at (800) 426-4791 for information on testing
vour water,

Where radon problems have been fixed, home sales have
not been blocked or frustrated. The added protection is
sometimes a good selling point.

You will reduce your risk of lung cancer when you reduce
radon levels, even if you've lived with a radon problem for a
long fime.

A shori-term test followed by a second short-term test* can
be used fo decide whether to fix your home. However, the
closerthe average of yourtwo short-termtestsisto4dpClL,
the less certain you can be about whether your year-round
average is above orbelowthatlevel. Keep inmindthatra- -
don levels below 4 pCi/L still pose some risk. Radon levels
canbereducedinmosthomesto2pCi/l orbelow.

*Ifthe radon test is pari of a real estate transaction, the resulf of fwo short-term
tests can be used in deciding whetherto mitigate. Formore information, see EPA’s
“Home Buyer's and Seller's Guide to Radon.”




FOR FURTHER INFORMATION -

£PA Radon Website

hitps/fwww.epa.gov/radon

EPA's radon page includes finks to
publications, hotfines, private proficiency
programs and more.

Frequent Questions:
https:/fiaq.zendesk.com/hc/en-
us/sections/202349927

Radon Hotlines

1-800-SOS-RADON (767-7238)*
Purchase radon test kits by phone.

1-800-55RADON (657-2366)"
Getlive helpforyourradonquestions.

1-800-644-6999*

Radon Fix-It Hotline. For general
information on fi or reducing the radon
levelin your home.

1-866-528-3187*

Linea Directa de Informacion sobre Radan
en Espafiol. Hay operadores disponibles
desde las 9:00 AM hasta las 5:00 PM para
darle informacidn sobre radén y como
ordenar un kit para hacer la prueba de
radén en su hogar.

1-800-426-4791

Safe Drinking Water Hotline. For general
information on drinking water, radonin
water, testing and treatment, and
standards forradonindrinking water.
Operated undera contract with EPA.

*Operated by Kansas State University in partnership
with EPA,

EPA Regional Offices

https:/fwww.epa.gov/radon/fina-
information-about-local-radon-zones-ang-
state-contact-information. Checkthe
above website for alisting of your EPA
regional office.

Ordering Radon

Publications

Many EPA radon publications are
available from https:/fwww.epa.qov
fradon/ publications-about-radon

Radon publications may be ordered
through the National Service Center
for Environmental Publications
(NSCEP) by calling 1-800-490-9198,
by visiting the NSCEP website at
hitps./iwww.epa.gov/nscep or by

email at nscep@lmsolas.com.




Surgeon General Health Advisory

“Tndoor radon is the second-leading cause of lung cancer in the United States and breathing it over prolonged periods
can present a significant health visk to families all over the country. It's important to know that this threat is completely
preventable. Radon can be detected with a simple test and fixed through well-established venting lechniques.”

January 2005

U.S. EPA Assessment of Risks
from Radon in Homes

In June 2003, the EPA revised its risk estimates for radon exposure in homes. EPA estimates that about
21,000 annual lung cancer deaths are radon related. EPA also concluded that the effects of radon and
cigarette smoking are synergistic, so that smokers are at higher risk from radon. EPA’s revised estimates
are based on the National Academy of Sciences 1998 BEIR V1 (Biological Effects of Ionizing Radiation)
Report which concluded that radon is the second leading cause of lung cancer after smoking.

<EPA

United States )
Environmental Protection
Agency

Indoor Environments Division (8609J)
EP 402/K-12/002 | May 2012 | www.epa.gov/radol
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FROG-0096:Ta=300, Tb=110, Te=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution =1.0
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

Il E King St Floor drain in basement

Peak | Analyte Name Time  Concentratio 'x Dilution  Area 'Height
n

THCIBM 1902 Franklin MEROS BerElbinDat CHECE0H. | G0 4855

: m.EEQ
20
g
4t
. ! Ly
e a2 a3z =)




FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
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FRO'G-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,

settie=2, fire=6
Dilution = 1.0
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FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settle=2, fire=6

Dilution = 1.0
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FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,

settle=2, fire=6
Dilution = 1.0

Il E Adams back wall (south)
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[ Carraige craw space

‘Peak Analyte Name _ Time .Concentratio x Dilution  :Area Height
: : n : : :
2,006:000 - - - — 200
% TAIRIBMIESE Y Frankdin VIFROE Baw'ERvinDate &1 m&‘:’%@:\.ﬂﬁg‘s‘: md izl
i &
1.860.000 —eR
—123.

1200000

-

8OD.000—

—40.

i 108




FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0
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EROG-0086:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settle=2, fire=6

Dilution = 1.0

[ [ n basement old sump

‘Peak Analyte Name “Time ‘Concentratio x Diluion  Area
: ; ; in : :
1400000 - .
TiENEMI2027 Franklic YIFROE Dxﬂ‘ﬂivinl)a)a‘i‘:mstﬁm’{%?__wﬁjﬁﬁml
s
1,260,600 L 166
1H00.000 B ]
880,000 )
EOG:000 oo lan
103,500 0
) 540




FROG-0096:Ta=300, Tb=110, T<_:=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,

settle=2, fire=6
Dilution = 1.0
Il Hurricane Rd unfinished basement floor drain

{Peak .Analyte Name “Time Concentratio x Dilution  Area ‘Height
%G00,008 —r— - - — e — - 0
B o S TOMEMIRET il ViTROS DaERAiDat 08180626 55 LOG, 25t
2550000
180
250,00
1500050
1000000
E e
e S
ShE.66D
08— — ! i -
8 128, ze 4 @ 540




FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

B Olympia Kitchen ambient

Peak Analyte Name Time ‘Concentratio :x Dilution  Area ‘Height
: ‘n B : :
7 GG,600 - g v it]
Es S 3 T30 13557 Frenkiin ‘\J‘l'!FRD’E_'Dﬁ!ﬁﬂbﬁinﬁﬁﬁ'ﬂf."lEDEZC\?E%}LDG_&E?MI

53

TEA A

Z,B00,000
160

2068600

12t

1666000
LI W g 4 a7
N - /5«.\_ f wzzﬂ, i ‘Mﬂb——ﬂ o
SGOLG00 )
o - r g
216 32 54




FROG-0096:Ta=300, Tb=110, Tc—120 Ct—45 Ht=100, collect=60, clean=4, presettie=4,

settle=2, fire=6

Dilution = 1.0
Il Olympia yard crack near back third side of house

:Peak Ana!yte Name Time 'Concentratio x Dilution ‘Area
TAZETERMIS0E Freiidin VPR Dt ik Dats 20128600 5 B b0, 450 0
tER
R i)

[ s

=2

T T 7
216 e w




FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settle=2, fire=6
Ition = 1.0

Olympia yard crack near front corner of house
_;Peak '".Ana!yte Name

‘Time -Concentratio .x Dilution ‘Area -Height
; N : . ._
- o — =y = 200
THEENI90ET Franklic AFROS DattiEitnDate S 80635 %_LCI G_45%xmd r
E )
1400500 £
— 164
3.260.100
120
1,600,600 —

GG 0DI—

—40
it
T
168

1
218

132




FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettle=4,
settie=2, fire=6

Dilution = 1.0

Il upper Shelbville Garage

‘Peak Analyte Name Time  Concentratio 'x Diluion  Area 'Height

n
Fzée

L

35000000 e - - — -
TEREIBHIEIER Frahdi VIFRDE BattElvinDet 006 0 LOG. 455

i a

108800
LRTR T
27 e
. |
506800
- ‘ : =1
i 108 218 4B 4T




FROG-0086:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, ciean=4, presettle=4,
settle=2, fire=6

Dilution = 1.0

B Thornburg kitchen

‘Peak - Analyte Name . Time ‘Concentratio ' x Dilution ~ Area ‘Height

: : :n : i

2,400,000 - 0

T2 B IEEE7 Frankiin VAERDS DE@QM&DEEQE—TS‘:&_RT?%_LQG_&B?W'

1806000 . 158

200:060 - 120

e 000 w25 e
: .

4BG000 ©al

ot | ! .
i3 158 437 540




FROG-0096:Ta=300, Th=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,
settle=2, fire=6

Dilution = 1.0

Il Paris Drive Kitchen (no power outlet outside so indoor sample)

Peak 'Analyte Name “Time ‘Concentratio :x Dilution ‘Area ‘Height
- - - — — 300"
TAREN 180T Froniiin VIEROS .am%mmzz&;m:gng_mm z
e
)
80
;;éiqa swsr ”—4'5&
) B2 i -
wzd P
T T T 5
2% 43 4(




FROG-0096:Ta=300, Tb=110, Tc=120, Ct=45, Ht=100, collect=60, clean=4, presettie=4,

settie=2, fire=6
Dilution = 1.0

B Hillview Dr basement sump pump Furnace room
Peak QZAh'éiyte Name | '_Ti'me " Concentratio x Dilution Area fHéight
: : : n : :

7.000.400 —

B TamimNisET Freklic VIFROG DenEliDai I 180520168 LDG 455
= =

=X
560000

T 50—




FROG-0096:Ta=300,
settie=2, fire=6
Dilution = 1.0

Il Home Ave

Tb=110, Tc=120, Ct=45, Ht=100, coliect=60, clean=4, presettie=4,

iPeak :Analyte Name ‘Time Concentratio x Dilution  ‘Area ‘Height
n
4,680,005 - —— — 00
g TAIHNBRE Frsiitin WRROS Dt FlvvinDate 041806388 D3, 270 z
150
3000000
R
Ze80:008
e

7 -

48335 .

5 68 18 432




ATTACHMENT 4

LABORATORY ANALYTICAL REPORTS AND CHAINS OF
CUSTODY FOR AIR CANISTERS AND PASSIVE SAMPLES



LSAl Labs, LLC

G444 Castlewood Drive, Suite 800
Indianapolis [N 46250

T: (317)284 1033

Lab Solutions for AnalyticalTesting & Issues F: (317)284 1129
www.Lsail.abs.com

Mundell
110 8. Downey Ave.
Indianapolis, IN 46219

June 29, 2018
Client Name: M18027 / Franklin, IN

Dear Client,

We are pleased to provide the attached analytical report(s) for the samples received June 22, 2018. All testing was
performed as requested on the enclosed chain of custody. All methods cited were executed in full compliance with
local, state, and EPA regulations. All control data met QA/QC criteria as outlined in EPA methodology. Please
review the flag sections for any and all deviations from the Quality Control Data and Procedures.

LSAI Labs utilized the foliowing EPA methodologies to perform the volatile organics (VOCs} assay in air, Sample
preparation and sample analysis were performed using GC/MS via TO-15A.

Please contact me with any questions, concerns, of comments regarding the attached analytical report.

Thark you for your business. We are committed to providing Lab Soclutions and Services for your upcoming
Analytical Testing needs and Issues.

Sincerely,

Ken Kaofman

Laboratory Manager
LSAI Labs, LLC

UDOH Lab Code: ING18112018-7



€ LSAI Labs, LLC

8444 Castlewood Drive, Suite 800

_Aggg;mgmg Indianapolis N 46250

T:(317)284 1033

Lok Solutions for AnalyticalTesting & Issues F: (317)284 1129

www.Lsailabs.com

FLAGS & DEFINITIONS

FLAGS & QUALIFIERS

B Analyie detected in the blank
C Result confirmed by reanalysis
E Concentration exceeds calibration range
3 Estimated value :
J1. > Method Detection Limit (MDL) & < Limit of Quantitation (LOQ) or Reporting Limit (RL)
J2. Estimated due to presence of interference
U Analyzed for but not detected
N Indicates presumptive evidence of a compound
P Post-analysis pH measurement indicates insufficient VOA sample preservation.
R Recovery outside control limits
RI RPD value outside control limits
Rd Duplicate analysis outside control limits
DEFINITIONS
RL: Reporting Limit BMQL: Below Minimum Quantitation Level
DF: Dilution Factor. LCS (D): Laboratory Control Sample Duplicate
LCS: Laboratory Control Sample S: Surrogate
MS: Matrix Spike MSD: Matrix Spike Duplicate
DUP: Sample Duplicate RPD: Relative Percent Difference
ND: none detected MPN: Most Probable Number
ppmv: parts per million by volume ppbv: parts per billion by volume

TNI: The NELAC Institute

Note: A critical step involved in environmental analysis is the sample collection. It is required by the client that the
submitted sample is truly representative of the replicate(s) and/or bulk material.

This report shall not be reproduced except in full, without the written approval of the laboratory.



LSAI La bS LLC 8444 Castiewood Drive, Ste 800
! indianapolis, IN 46250

QAQC SUMMARY T:{317) 284 1083, F:(317) 284 1129

www Lsailahs.com

Lab Solutions for AnalyticalTesting & issues
Anai sns Descri tlo

Spike []
- 0,00500

Vinyl Chioride 501~ | '0'00543 ooosoo" "

QA/Qc Control Limit

Surrogates %Recoverv Lower Upper
4hmmoﬂuorobenzen i B eno :

Analxms Descriptlon

Analyte CAS # Result []
Tetrachle : S A27-18:4°£.0.00025

156 60 5 < O 00025

Note: Results may include values below the reporting limit for calculation purpaoses only.
Duplicate precision described in TO-15 is analyzed from the same can and may nat be

representative of field duplicate analysis.

RPD = Relative Percent Difference

| {(sample-duplicate)|
{{sample+duplicate)/2)

!
>
[
[
o

RPD

CAS # RPD Flags

' 000000
0:00240
0.02532
- 6.1 10.00979 ©'0:01007
Vlnyl Chlorlde ' 0.00000  0.00000




8444 Castl d Drive, S ’
LSAI Labs, LLC Cas eu\:'oo r.we, te 800
indianapotis, IN 46250

CERTIFICATE OF ANALYSIS T/(317) 284 2033, F4317} 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & issues

Sample Submission Description
Customer Name: Mundell PrOJect ID: _ M18027
S 410 S Downey Aves i o '--.-..‘SrteName : &

" Site Location: Frankhn IN

_Customer Address :

. sample Collected By i Andy Dammeyer.
Sample Collection Date/Time: 6/21/2018 855

Sample Fleld iD:
LSAI Samp!e.:I_D:.E

. .':::"Sample Receipt! Date/'i“me'“';ﬁ/ZZ/ZOlS 11-55'_'::8:42-&"1”'”';“' i

Sample Analysis Description
Analytical Method: EPATO-1S _ Analytlcal Batch

Sample Matrix: Air Analyst.

Analyte CAS # esultslug/m"B} RL (ug/m"3) Resultsjgg v} Ri{ppmv}  DF Flags

cis-1,2-Dichloroethylene 156592 . <0981 0891 <000025 000025 o

trans-1,2-Dichloroethylene ~  156-60-5 <0.991 0991 < (0.00025 0.00025

1,11 Trichloroethane 718506 . <1364 1364 <000025 1 000025 o

Tetrachloroethylene S 127-18- 4____ _ <169 1696 <0.00025 000025
: 5 000025

Vinyl Chioride 7501-4 <0.639 0.639 <0.00025 0.00025

Trichloroethylene . i79:016 0 <1343° 0 13430 <0.00025

QA/aC
4- Bromoﬂuorobenzenef".____ LR

Page 1 of 23



LS Al La b 5 LLC 8444 Castlewood Drive, Ste 800
! tndianapolis, IN 46250

CERTIFICATE OF ANALYSIS T4(317) 288 1033, F(317) 284 1129

www Lsailabs com

LSAI

[ ARORATORIES

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: _ Mundell - _ Project‘iD: M18027

Sample Analysis Description
Analytical Method:

EPA TO-15 Analytlcal Batch

Sample Matrix: Air Analyst: NPR

Analy}e CAS # Rasults (ug/ m-“3) RL{ qg/ m'\3) Results {DDmv)

RL{ppmv) . b Flags

127»18 4
mef Chioride 75-01-4 < 0.639 0.639 < 0 00025 0.00025
aAa/ac
Surrogat_gs_ % Recovery Flags

Page 2 of 23



LSA; La bS LLC 8444 Castlewood Drive, Ste 800
' Indiznapoiis, IN 46250

CERTIFICATE OF ANALYSIS T{317) 284 1033, F(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name o Mundell Project iD: - Wmis027

Site Name: i Frankiin Vi
Site Location: . Frankiin, IN

| el __:N' 26219 i sample Collected By 1 Andy Dammeyer.
Sample Field ID: - King Dlnntng Room N Sample Coliection Date/Time 6/21/2018 o 927

LSAFSampleD: e 184292 |\l ‘sample Receipt Date/Time: . | '6/22/2018 " g2 T

Sampie Analysis Description
Analytical Method: _ EPA TO-15 Analytical Batch: . 22JUuN2018

Lo ] R R R R ;Analys:sDate/Tlme IR 5'-6/22]2{318_ S ERVAEE R
Sample Matrix: Air Analyst: NPR

Analyte CAS#  Results (ungﬁ_E»'_l RL({ug/m"3) Results (ppmy) RL{ppmv) DF  FHags

¢is-1,2-Dichloroethylene. - 156:59-2 <0991 . 0991 . <p00025 000025l

trang-1,2-Dichlorogthylene 156-60-5 <0991 0991  <0.00025 0.00025

114 Trichloroethane 71856 | <1364 . 1364 1<000025 .  0.00025 i

Tetrachioroethylene 127-18-4 <1.696 1696 <000025  0.00025

Trichloroethylene. 779016 <1343 01343 <000025° 1000025 |

Vinyl Chioride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/fac
a Bromoﬂuombenzene: H

Page 3 0f 23



LSAI LabS LLC 8444 Castlewood Drive, Ste 800
’ Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:{317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & lssues

Sample Submission Description
Customer Name: Mundell Project ID: M18027

Sample Analysis Description
Analytical Method: EPATO-15 Analytlcal Batch ‘22JUN2018

Sample Matrix: Air Analyst NPR

esults]ug[m-'\?,) L{ug[m'\si esultslgg l lgg l

< 0 00025

0 00025

Vinyl Chloride 75-01-4 < 0.639 0.639 <0. 00025 0.00025

QA/qc
Surrogates % Recovery o Elag s

Page 4 of 23



LSAI La bS LLC 8444 Castlewood Drive, S5te 800
’ Indianapolis, N 46250

CERTIFICATE OF ANALYSIS T4317) 284 1033, F(317) 284 1129

www,Lsail.abs.com

Lab Solutions for AnalyticalTesting & Issues
Sample Submission Description
Customer Name: N Mundell _ ___Project o: M1i8027
mer A 08, DownEYAve'E'E | |
_'?'Ind_'napol o
EN 46219 . 7' DRI ey i
Sample Fueid |D - King Amb;ent o Sample Collection Date/Tme 6/21/2018 10:23

LSAI Sample ID: 184208

:;'_S‘tEName e v-:’ff”_.Franklmv& bl e

- Site Location: Franklin, IN

"--'.'E§SampieCoI!ected By .AndyDammeye_r_j:f_ el

Ef_ffsample Receipt Date/Time: " - '6/22/2018 Rz

Sample Analysis Description
Analytlcal Method EPA TO 5 _Analytical Batch: 22JUN2018

SRR 'fiiféfi_'AnaIysas Date/Time: = = 16/22/2018 1 1157 oo
Sample IVlatrix: Air Analyst: NPR

_Analyj RL {ug/ m~3) Results (ppmv}  RL (ppmv) DF ) Elags

. pge1l T 0.00081 000025 i

0.991 <0.00025 0.00025

1364 000280 000025 L nian

1696 0.02532  0.00025

1-1-1.fnchloroethane 5-:;- .
Tetrachloroethylene

Trlchlc)roethylene
Vinyl Chioride

Vi3s3 loo0s79 . 000025 i
0.639 <0.00025  0.00025

QA/GC
Surrogate
-4—Bromoﬂuorobenzéhé' wo : _' g

Page 5 of 23



LSAI La bS LLC 8444 Castlewood Drive, Ste 800
! Indianapolis, IN 46250

CERTI FIC ATE OF AN ALYSIS ' T:(317) 284 1032, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Pescription
Customer Name lundell - B _ Project 1D M18027

'5/21/2043 1048

Sample Analysis Description
Anaiytlcal Method: EPA TO-15 Analytlcal Batch 22JUN2018

Sample Matrix: Air Anafyst: NPR

Resultslug(m-‘\Sl L]ug{n_‘n'\3l Results(ppmv) RL(ppmv) DF ___Flags

< 0.00025

< 0.00025

mel Chlorlde 75-01-4 <0.639 0.639 < (0.00025 O 00025

aa/ac
_S__urrogates
4-Bromofluorobe

Page 6 of 23



LSAI La bS LLC 8444 Castlewood Drive, Ste 800
’ indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317} 284 1033, F:(317) 284 1129

www.lsailabs.com

Lab Solutions for AnalyticalTesting & lssues

Sampie Submission Description
Customer Name

Customer Address

Project D M18027

110 DowneyAve. . SiteName: | i FranklinVlo G

;;Indlanapolus : Ssie i Site Location: Franklin, IN

o Naeme e Callesie T T Any Dammeyer

Sample Field ID: - Upper Shelbywile____ Sample Collection Date/Tlme 6/21/2018 12:17

.LSA!_.:S_'afrﬁrf\p'le_'.lD::.' ' [Ty 18—4296 i ;'."_.:E_f;fSampie Receipt Date/Time:’ 6/22/2018842

Sample Analysis Description
Ana!yt;cal Method: EPATO-15 Analytical Batch: 22JUN2018

Z'E.E FER S Py .-'--:::'5;.31515.;_ S BT P ,'*-'Ana!ysusDateleme" -111' _-j'_é-"6/22/2018:§;.:- 1

Sample Matrix: Air Analyst: NPR

Gis-1,2-Dichloroethylene 1171 1565927 .1 <0.991 D991 0000250 0.00025

Anaiyte ~ CAsH Results(qglm"B) RL (ug/m”3) Results (ppm l RL {ppmv) 'DE Flags

_trans 1 2- chhloroethylene - 156-60-5 <0.991 0.991  <0.00025 0.00025

g 71-55~5<1.3641364 <000‘025 O 00025:...

127-18-4 6511 1696 000036 000025

Vinyl Chioride | 75-01-4 < 0.639 0.639 < 0.00025 0.00025

QA/ac
Surrogate

Page 7 of 23



8444 Castlewoad Drive, Ste 800
LSAI Labs, LLC 444 Ca eV\'roo r~|ve e 80
Indianapolis, IN 46250

CER'” F|CATE OF AN ALYS| S - T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticaiTesting & Issues

Sample Submission Description

Customer Name Mundell

....... ‘ ell PrOJect 1D: M18027

Franklm IN

e _Fi_eld ID:

Sample Analysis Description
Analytical Method: EPATO-15

Analvtlcal Batch:

Analysis Date/Time: |
Analyst:

Sample Matrix; Air

Results (j/m"B} RL.Iu_g[ "31 esultslgg I Igg l ‘

O 00025

127-18-4 O 00025 N

i o ; f i . HOnntd Rt = “00025
Vinyl Chloride 75-01-4 <0.639 0.639 < 0 00025 0.00025
QA/fac
Surrogate % Recovery

Flags

Page 8 of 23



8444 Brive, S
LSA] Labs, LLC Castlevttood F‘IVE, te 800
Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:{317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: Mundell _ PrOJect tD M18027

o CEranklin VI
Franklin, IN .
-§;:AndyDammeyer e ge ek

- R L THI '515-:::1N 46219 PE SampleCo"ectedBy ______
Samp!e Fleld ID o . ott meg Room Sample Collection Date/Tlme 6/21/2018  14:10
£SAI'Sample ID: 1o it 184298 L e

1842987 .0 oo sample Receipt Date/Time: U ef22f2008 g4

Sample Analysis Description
Analytical Method: EPATO-15 Analytical Batch: 22JUN2018

ST e T pnalysis Date/Timer - 6/22/2018 - 212
Sample Matrix: Air Analyst: NPR

Analyte - SH Results {ug/m”3) RL{ug/m”"3) Results (ppmy _RL my DF Flags

disi1,2-Dichlorosthylene 156:58-2 <0991 10891 T <0000Z5° 000025

trans-1,2- Dtchloroethylene o 156-60-5 <0591 . 0.991 <0.00025 0.00025

j111Tr|ch|0roethane : 71-55-6 S.DZG 1-354 : 0.00092 _: 000025 ::-.

Tetrachloroethylene _ 127- 184 27469 1.696 0.00405 0.00025

Trichloroethylene -~ 78086 0 . 7.792 . 1343 000145 0 0.00025
Vinyl Chioride 75-01-4 <0.639 0.639 <0.00025 0.00025

QAa/ac
Surrogate _ - % Recovery
4—Bromoﬂuorohenz__ne o gpas

Page 9 of 23



LSAI La bS LLC 8444 Castlewood Drive, Ste 800
’ Indianapolis, IN 46250

CERTI FICATE OF AN ALYSIS i T:(317) 284 1033, F:(317) 284 1129

www.Lsaitabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Customer Nam :

~ Mundeli Project ID: M18027.

Sit Locatlon

6/21/ 2018 “

Sample Analysis Description
Analytical Method: EPATO-15 Analytical Batch: 22JUN2018

 Analysis Date/Tim - 6/22/2018
Sample Matrix: Air Analyst: NPR

-Vinyl Chloride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QA/QcC
Surrogate; -

Page 10 of 23



LSA! La bS LLC 8444 Castlewood Drive, Ste 800
4 Indianapoiis, 1N 46250

CERTIFICATE OF ANALYSIS TH317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

(GAABORATORIES
Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: _Mundell - PrOJectID M18027

Customer Address

Ntk o Franklm Vl S -
- Site Location: ~ Franklin, IN

1108, Downey Ave
flnd:a napoils :

S e T ;N: 462.19-;.9_- ::.:.13-fSampie Collected By £ :fAndy Dammeye_r_”g-;: B
Sample Field ID o ‘ ot Crawl - __Sarnpie Collection Date/Tlme 6/21/2018 14:36

-LSA] Sample ID ..... 18—4300" : :;_f:'f :E::_: -'_::::: '__'Samp]e RECEIP'IZ DatefT’me 6{22/20188‘42

mple Analysis Description
Analytlcal Method EPA TO 15 __Analytlcal Batch: 22JUN2018

e R " Analysié Date/Time:: - 6/22/2018 2304
Sample Matrix Air Analyst: NPR

Analyte _ CAS # M __I_._[_gg/m'%} Results(ppmv) RL{ppmv) DF Flags

-z:|s-1 2~chhloroethylene :"':3_1 '-.11564'359—2:3::.' Lk D991 . 991-_-33 <000025-1__ 2 000025*' Rl S o

trans-1,2- chhioroethylene 156-60-5 <0.991 0991 N <_0.00025 ~0.00025

.111—Tr|chloroethane 71—55-6< 1364 1364<000025 000025

Tetrachloroethyiene 127-184 < 1.696 1.696 ~ <0.00025 0.00025

Trichloroethylene (L Y RO R T 1383 <0.00025 . 0.00025
Vinyl Chloride 75-01-4 <0.639 0.639 < 0.00025 0.00025

QAfac
Surrogates

Page 11 of 23



8444 Castl d Drive, St
LSAI Labs, LLC eswood Drie, Stz $00
tndianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:{317) 284 1033, F:{317) 284 1129

www.Lsailahs.com

Lab Solutions for AnalyticalTesting & Issues -

Sample Submission Description

_Customer Nam :

Mundell Project 1D: M18027

- Ott Living Room i ime: 6/21/2018

Sample Analysis Description
Analytlca Method: EPA TO-15 Ahaivtical Batch: 22JU N2018

Sample Matrix: Air Analyst: NPR

.Ana!_v_g Results { j/mﬂal RL [ug/m"3) Results {ppmv) RL(npmv} OF Flags

1, 1 .__Trichloroethane
Tetrachloroethylene

Trichloroethylene = ! e L34
Vinyl Chloride 75- 01—4 < 0.639 0.639 < 0.00025 0.00025

QA/Qc
Surrogate % Recovery

4 Bromoﬂuorob nzen

Page 12 of 23



LSA' La bS LLC 8444 Castlewcod Drive, Ste 800
! Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:{317) 284 1033, F1(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Customer Name: ... Mundel ... ProjectiD: . M1BOZ7
CU.SIO""'.Addressrfff B 110 S Dow Ve

Site Name: © 15 i Franklin Vi©

~ Franklin, IN _
BhaEiRE iy iz e cte *Andy Dammeyer .
Sample Field ID: Hurricane ~ Sample Collection Date/Ttme 6/21/2018  15:32
Lk e o e e g Sl

: _Slte Locatlon

184302 L% sampleReceipt Date/Time: ' 6/72/2018 . - 8:42

p. le Analysis Description
Analytlcal Method EPATO-15 _ Analytical Batch: 22JUN2018

S SR B L SR fj-';ifAnaIVSlsDate/Tfme o e[22/2018 i 12:47
Sampie Matrix: Air Analyst: NPR

_.g,a_bﬂ;_ S# esultslug[m"?.l RL]ug[m"Ei Results mv} RL mv___ - DF Flags

”3"5'1:2_‘13_!_C_h_‘F?FF?et.hV'E.”‘? 156-60-5 <.0-991 - _0-991._ _ _<°-00°25 . .0-_00_025_ o
1,1,1-Trichloroethane = | =i 71 L ci3ea 1368 <000025 000025 it
Tetrachloroethylene .. 21696 169 <0O0025 000025

Cig13a3 o 13430 <000025 000025 o
<0.639 0.639 < 0.00025 0.00025

Trichloroethylene .
Vinyl Chloride

QA/ac
Surrogates . o, BRECOVELY I ... Hass
i ey L T
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LS A I LSAI Labs, LLC 8444 Castiewood Drive, Ste 800

| ABDRATORIES CERTIFICATE OF ANALYSIS B TH317) 284 1088, oot 28 1125
Lab Solutions for AnalyticalTesting & Issues

www.,LsailLabs.com

Sample Submission Description
Customer Name __Mundell S " M18027

6/ 21/ 2018

EPATO-15

22JUN2018

Analyst: NPR

esults(ug[m’\Bl Llug[m"Sl esults]gg 1 lgg v)

Vlnyl Chlorlde 75-01-4 <0.639 0.639 < 0.00025 0. 00025

QAa/ac
‘Surrogate % Recovery Flags
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LSA! La bS U_C 8444 Castlewood Drive, S5te 800
4 Indianapoiis, N 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Customer Name: ) Mundell Project ID: - M1s0Z7
C . T i 1 LT T T

?;:'SlteName '3'55;":Z?ffﬁ-;-i;:':'5_:::'1.:FrankI|nV1
'_SlteLocatron Frankiin, IN

DLl .:._::_:_5_____;_5[N 46219 sy ;fzfsampleCo[Eected'E'\i 7 Andy Dammeyer
Sample Field ID: - - Hlll\new Basement o Sample Collection Date/Ttme 6/21/2018

LAt SampleiD:. 0 7ag43pa . 1 sample Receipt Date/Time: | 6/22/2018.

mer Address

Sample Analysis Description
Analytlcal Method ~ EPATO-15 - _ Analytical Batch: N ___ZZJU N2018

e E a1 : o U Analysis: Date[T1me
Sample Matrix: Air Analyst: NPR

nah@  CAs# esults]ug[m-“3l RL{ug/m"3) Results (ppmv) RL{ppmv} ~  DE Flags

Cgig91 T <000025 000025

0551  <000025 000025

43640 <000025. 1000025, i
<0.00025 000025

Trl_chloroet h_y_ien_e_
Vinyl Chloride

<0.000255 0000257 oo

< 0.00025 0.00025

QA/QC
Surrogates o %Recovery

#- Bromofluorobenzene

Page 15 of 23



LSAI LabS LLC . 8444 Castlewood Drive, Ste 800
! Indianapoits, IN 46250

CERTIFIC ATE OF ANALYSI S T1(317) 284 1033, F:(317) 284 1129

www.LsaiLabs.com

Leb Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: o Mundedl Project ID:

M18027

Sample Analysis Description
Analytical Method: EPATO-15 Analytlcal Batch N 21!UN2018

Sample Matrix: Air - ' Analyst. NPR

Results(ug[ "3! RL(uglm"3) Results (ppmv} RL {ppr

mel Chlorlde 75-01-4 < 0.639 0.639 < 0.00025 0. 00025

Qa/ac
Surrogates % Recovery - Flags

Page 16 of 23



LSA! La bS LLC 8444 Castlewoocd Drive, Ste 800
4 tndianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

HRATORIES

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

Customer Name: Mundell Project ID: __m18027

. 1105.DowneyAve, . SieName: . Franklin Vi
5 ”-;indlanapohs % Site Location: o Er_anklm,IN

j-ﬂ??':ff:fﬁfiN 46219 i AndyDam

Custom Address 5

. 'sample Collected By: . Andy Dammeyer .

Sample Field ID: [ E- N ~ Sample Collection Date/nme 6/21/2018  17:58

i—SA.l.fsamﬁl_?l.D:E:: ST L18-4306h. il Sample Receipt Date/’rme 3@.’;;6/22/2018

e

Sample Analysis Description

Analytical Method: EPA TO 15 S Analytical Batch: 22JUN2018
e " Amalysis:Date/Time: . 6/23/2018
Sample Matrix: Air Analyst: . NPR

Analyte _ CAS#  Results (uglm"3) RL(uglm"Sj Resultsggg ) RL (ppmv)

cis-1,2-Dichloroethylene . 156-59-2 1111<0.9910 - 0:991 " -<(0.00025 000025
trans-1,2-Dichloroethylene 156-60-5 <0.991 0.991 < 0.00025_ 0.00025

1,1;1-Trichioroethane " 1 71853 i <1364 1364 L <0/000250 000025

Tetrachloroethylene 127-18-4 <1696 169  <0.00025 0.00025

Trichlorosthylene . 79.01%6° . <1343 1343 . <000025 | 000025
Vinyl Chioride 75.01-4 <0.639 0.639 <0.00025  0.00025

aAa/ac

Page 17 of 23



LSAI La bS LLC 8444 Castlewpod Drive, Ste 800
! Indianapolis, IN 46250

CERTl FIC ATE OF AN ALYSI S T:(317) 284 1033, F:(317) 284 1125

www.LsaiLabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description

CustomervNa me: M18027

Mundeli

Customer Addre:

__Franklin, IN

Sample Analysis Description
Analytlca Method:

EPATO-15

Sample Matrix: Air Analyst: NPR

RL {ppmv)

Results ( j/m“3) RL(ug/m’\S) Results (ppmv)

127-18-4

Vinyl Chloride 75-01-4

0.639 <000025  0.00025
QA/Qc

Surrogates % Recovery Flag_ s

Page 18 of 23



LSAIl La bs. LLC ’ 8444 Castiewood Drive, Ste 800
g Indianapolis, IN 46250

) f&jﬁﬁﬂﬁ"{ﬁ CERTIFICATE OF ANALYSIS T:(317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name: . Mungell R Project ID: . Misoz7

1105D0wney ave. ' lSite Name:dto D S Frankiin VI

CustomerAddress

hdianapblis': -

-5 Site Location: Frankim ||\|

iERNE A EEL L :';_-"SampIeCoEiectedBy - : e
Sample Field ID: - Paris Crawl Sample Collection Date/Tlme 6/21/2018 1841

LSAISample 1D vaggzg oMo Sample Receipt Date/Time: | B/22/2018 8421

mple Analysis Description
Analytlcal Method - EPATO-15 ~ Analytical Batch: | 22JUN2018

An TR ."5:;-';; Eiv EJkna\!ystsDa‘ce!Tlrma._ ::-...fif1:6f23/2018 ""':::."'4:'565555'515:'

Sample Matrix: Air Analyst: NPR

Analyte CAS # Results {ug/m*"3) RL {ug/m"3) Results (mev) RL {ppmv) BF Flags

cis-1,2Dichloroethylene ©~ 456-58:2 1 120981 /0991 <000025 000025

trans-1,2- Dtchloroethylene 156-60-5 <0991 0991 _ <__Q._OQC}25 0.00025

U1 iTrchioroethane . 71ss6 <1384 . 1364 . <0D002S 000025 oo
Tetrachloroethylene 127184 18380 169  0.00271 0.00025
i © 000025

0.00025

Trichloroethylene 5-1;;_.“:__:l 79401 6<1343 3
Vinyl Chloride 75-01-4 <0.639

QA/Qc
Surrogates - % Recovery _ _ . Hags

4 Bromofluombenzenef,-53: R
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LSAI LabS LLC 8444 Castiewood Drive, Ste 800
’ indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F(317) 284 1129

www Lsailabs.com

Lab Solutions for AnalyticalTesting & Issues

Sample Submission Description
Customer Name Mundel! o _ _ Project ID M18027

Sample Field ID

Sample Analysis Description

Analytlca[ Method: EPATO-15 Analytlcal Batch 22JUN2018
Sampie Matrix: Air Analyst. NPR

<0.00025 _"1:0002
0.00025

Analyte S CAS # esultslug(m"al RL(ug/m’\3) Results (ppmv) RL (ppmv} DF Flags

< 0.00025

Vlnyl Chlonde 75-01-4 <0.639 0.639 < 0 00025 0.00025
QA/QcC
Surrogates % Recovery Flag_s _
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LSAIl Labs, LLC
CERTIFICATE OF ANALYSIS

Lab Solutions for AnalyticalTesting & lssues

Sample Submission Description

Customer Name: - Mundell

.............. o DowneE:Ave
hdianapoiis__ £

SN 45219

PrOJECt {0

L Site Name:

;Customer Address- i

‘Site Location:

émple Collected By: -

Sample Field ID: - Home Kltchen Sample Collection Date/Tnme
LSAISampleID; o - 18-4310 SRR “ 'sample Receipt’ Date/Time:
Sample Analysis Description

__EPA TO- 15 o Anatytlcal Batch

_I_-\_na_!yti_cai Method:

Anaiy:-".ls Date/T ime: -

Sample Matrix: Analyst:

CBf23/2018

8444 Castlewood Drive, Ste 800
Indianapolis, IN 46250

T:(317) 284 1033, F:(317) 284 1129
www.Lsailabs.com

: ff?_zFrankim VI
Frankim IN
i %Andy Dammeyer

_19 15

6/21/2018 )
842

6/22/2018

22JUNZ018

NPR

RE {ppmv}

Analyte CAS # Results Iuglm-"sl RL{ug/m"3} Results (mev)
cis-1,2-Dichloroethylene 56502 <0991 0:991 . <0.00025
trans_ 1,2- _chhloroethylene 156-60-5 < 0.991 0931  <0.00025
1,1,1-Trichloroethane =+ /. 71556 74751364 000137
Tetrachloroethylene 127 18' 126 628 1.696 0. 01867
Trichloroethylene. -01- 39.605 1343 0.00737
Viny! Chioride 75-01-4 < 0.639 0.639 <0.00025
QA/acC

Surrogate

_ % Recoveg

Page 21 of 23

0,00025.
0.00025

- 0.00025 -,
000025
0:00025
0.00025




LSAI Labs. LLC ' h 8444 Castlewood Drive, Ste 800
4 Indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:317) 284 1033, F:(317) 284 1129

www.Lsailabs.com

Lab Solutions for AnaiyticalTesting & Issues

Sample Submission Description

Project iD M18027

Customer Name:

Franklm IN

. 6/21/2018

Sample Analysis Description

Analytical Method: EPA TO-15 Ana}ytlcai Batch: 22JUN2018
Sample Matrix: Air Analyst: NPR

Analyte _Resutts (ug/m"3} RL (qg[m'\sl Resultsigg l RL {(ppmv __I DF Flags
cis- 12-chh :roe ylen -.156- - 10.0002

0. 991 < 0.00025 0. 00025

_trans -1,2- chhioroeth Iene}

111 fic) ;_'oroetha e

Tetrachloroethylene 0. 00025 _

: . 9016 C i cooomes T ooo0s:
Vlnyl Chlorlde 75-01-4 < 0.639 0.639 < 0.00025 0.00025
QA/ac
_Sqrrogates o % Recovery Flag_s

Page 22 of 23
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TSAT Labs, LLC

B0 Casttewond. Brrive, wmmm mﬁ? mi:ai%&f E lmmumﬁ

Alr Analysis

Tr3175284 awa F3UTYI8Y 2y _F,aa__.%%aﬁ__%a@
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| Desired Reporting Lnits: |
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LSAI La bS LLC 8444 Castlewood Drive, Ste 800
4 indianapolis, IN 46250

CERTIFICATE OF ANALYSIS T:(317) 284 1033, F(317) 284 1129

www.[saiLabs.com

Lab Solutions for AnalyticalTesting & Issues ‘

Sampie Submission Description
Customer Name: Mundell Project ID: M18027

Sample Field ID: - Young Crawl

Sample Analysis Description
Analytical Method: EPA TO-15 Analytical Batch' 22JUN2018

Sample Matrix: Air Analyst NPR

Vlnyf Chloride 75014 < 0.639 0.639 < O 00025 0.00025

QA/Qc

Surrogates ' % Recovery | ) Flags
&4 Bromoﬂuorobenzen G ; R __g_..
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TSAI Labs, LLC

B4 Castiewood Teive, Suite 500, _aamz.%ﬁ? o5 »mmm;m 7 Aﬁj 403 By 3:.: Mmﬂ STrL s maaﬁ_@w&_% L]

Air Analvsis

Chain

of Custody |

%mi ?\Qﬁﬁ%x.

waﬁﬁ@. 'y Name:

Company &m&m .

| viundeil’

?zr/& YNk

Address

| Rachel Watker

s .w.mh:az:ﬁ

ity

1108 Downgy Ave,

TISAT Grrore & POF

2

of S

Indianapolis.

Phone Number

[ 46219

—{Required QC Level;

Level

Lo

: Hﬁ.

Send w%@z To

Email.

I Same x5 po 4

L duy /2 days/3 days

Project IDY

TAT: Standard (7 busingss days)
| Rush;.

ﬁmmy?xm Method:
mwa_u-.uﬁ. 4 Err»& /
UPS & m,mnmux ¢ Dﬁﬁ.

Bilting Comments:

1ELTE [ Non-ELTF

Lab Use Only

Pressurized Hy:

Date:

| Pressuization Gas:

Witragen. _ e _ >=.

uﬁm Maig

V4 days /5 davs

. SHe Lacation

Rush TAT will ieur a surcharge

. Confainer Typo;

AL
78,

L Canigsier
Tediar Bag «

¢ Liter Cartistar = 64
ﬁmmx@ﬁ&@%ﬁ%&% Fube = TEY

Full.

Sample D/ Description

Client 1D

ESALID

Cantaingr

Type

Start
Firie

Start

Lrare End Dote

Endt Time

TO-15

TO-18 Short

.
H

Desired Repopting Units

eg ppmY, u@’m“&

VConunenis:

Qgix% mrei {; u+

ﬂuﬁyﬁ m,o.rrn..m e slkesm $ui Fles g G\QUW

Serial Number

Field

Lab.

wi:.i

Flaw

: A Canivier
Contraller 17 e

Final
Fercuum

FEinal.
Facuim,

Receipt
Vacuusi

INREE

€3t 16}

ViUt |2 950

Nhﬁiwum |
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&5 eurofins
| Alr Toxics

7/10/2018

Ms. Rachel Walker
Mundell & Associates
110 South Downey Ave.

indianapolis IN 46219

Project Name: Franklin Vi
Project # M18027
Workorder #: 1806498

Dear Ms. Rachel Walker

The foliowing report includes the data for the above referenced project for sample(s)
received on 6/26/2018 at Air Toxics Lid.

The data and associated QC analyzed by Passive S.E. RAD130/SKC are compliant
with the project requirements or laboratory criteria with the exception of the deviations
noted in the attached case narrative.

Thank you for choosing Eurofins Air Toxics inc. for your air analysis needs. Eurofins Air
Toxics Inc. is committed to providing accurate data of the highest quality. Please feel free

to contact the Project Manager. Ausha Scott at 916-985-1000 if you have any questions
regarding the data in this report.

Regards,

Ausha Scott
Project Manager

BBt b Seeiine 1

FEopitvs A Towicg, o, 1850 Blog Baving foee, Sulie B T @ Bie=-980-1000
Folgoen, DA BREIG Foo9igRh ekl
vﬁvwzaiﬂgxéﬁgzgﬁm
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CLIENT: Ms. Rachel Walker
Mundell & Associates
110 South Downey Ave.
Indiznapolis, IN 46219

PHONE: 317-630-9060

FAX:

DATE RECEIVED: 06/26/2018

DATE COMPLETED: 07/10/2018

FRACTION # NAME

01A Olympia

02A Upper Shelbyville

03A Carriage

04A Hurricane

05A Thornburg

06A Ef N

07A Lab Blank

08A LCS

08AA LCSD

CERTIFIED BY:

eurofins

b

[ A Toxics

WORK ORDER #: 1806498

Work Order Summary

BILL TO: Ms. Rachel Walker
Mundell & Associates
110 South Downey Ave.
Indianapolis, IN 46219

P.O. #
PROJECT # WM18027 Franklin VI
CONTACT: Ausha Scott

TEST

Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC
Passive S.E. RAD130/SKC

pate. 07/10/18

Technical Director

This report shall not be reproduced, except in full, withour the writter: approval of Eurofins Air Toxics, Inc.
180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800} 985-5955 . FAX (916) 985-1020

Page 20of 14



&% eurofins |

fir Towcs
LABORATORY NARRATIVE
RAD130 Passive SE by Mod EPA TO-17
Mundell & Associates
Workorder# 1806498

Six Radiello 130 (Solvent) samples were received on June 26, 2018. The laboratory analyzed the
charcoal sorbent bed of the passive sampler following modified method EPA TO-17. The VOCs were
chemically extracted using carbon disulfide and an aliquot of the extract was injected into a GC/MS for
identification and quantification of volatile organic compounds (VOCs).

The mass of each target compound adsorbed by the sampler was converted to units of concentration
using the sample deployment time and the sampling rate for each VOC. If sampling rates were
calculated by the lab or the manufacturer, the concentration result has been flagged as an estimated
value. Results are not corrected for desorption efficiency.

The reference method used for this procedure is EPA TO-17, which describes the collection of VOCs
in ambient air using sorbents and analysis by GC/MS. Because TO-17 describes active sample
collection using a pump and thermal desorption as the preparation step, several modifications are
required. Modifications to TO-17 are listed in the table below:

Reguirement 70-17 ATL Modifications

Sample Collection Pump pulls measured VOCs in air adsorbed onto sorbent bed passively through
air volume through diffusion
sorbent tube

Sample Preparation Thermal extraction Solvent extraction

Sorbent tube conditioning Condition newly Charcoal-based sorbent is a single use media and
packed tubes prior to conditioning is conducted by vendor.
use

Instramentation Thermal desorption Liquid injection introduction system
introduction system _

Internal Standard Gas-phase internal Liquid-phase internal standard introduced on the tube at
standard introduced on | the time of exiraction
the tube or focusing

trap during analysis

Media and sample storage <4 deg C, 30 days Media shelf life is determined by vendor; sample
hold-time s 6 months for the RAD130 and WMS.
Sample preservation requirements are storage in a cool,
solvent-free refrigerator and optional use of ice during
shipping.

Internal Standard Recovery +/-40% of daily CCV -50% 1o +100% of daily CCV area

arca

Receiving Notes

There were no receiving discrepancies.

Analvtical Notes

The uptake rates were corrected based on average field temperatures if provided. In the absence of
field temperatures, the uptake rates determined at 25 deg C were used.
Page 3 of 14
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| Alr Toxies _
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If validated uptake rates were not available, rates were estimated using the chemical's diffusion
coefficient in air and the geometric constant of the sampler. Chemicals that are poorly retained by the

sorbent over the sampling duration may exhibit a low bias. All concentrations calculated using
estimated rates are qualified with a "C" flag.

To calculate ug/m3 concentrations in the Lab Blank, a sampling duration of 1440 minutes was applied.
The assumed temperature used for the uptake rate is listed on the data page. If the field temperatures
were provided, the rate was adjusted in the same manner as the field samples.

Definition of Data Qualifying Flags

Ten qualifiers may have been used on the data analysis sheets and indicate as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not
performed).

J - Estimated value.

E - Exceeds instrument calibration range.

S - Saturated peak.

Q - Exceeds quality contro] limits.

U - Compound analyzed for but not detected above the reporting limit.

UlJ- Non-detected compound associated with low bias in the CCV

N - The identification is based on presumptive evidence.

C - Estimated concentration due to calculated sampling rate

CN - See case narrative explanation.

File extensions may have been used on the data analysis sheets and indicates
as follows:

a-File was requantified

b-File was quantified by a second column and detector

r1-File was requantified for the purpose of reissue

Page 4 of 14
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| L Rir Toxies

Summary of Detected Compounds
VOCS BY PASSIVE SAMPLER - GC/MS

Client Sample ID: . Olviepia

Lab ID#: 1806498-01A
No Detections Were Found.

Client Sample I - Upper Shelbyville
Lab ID#: 1806498-02A

Rpt. Limit Rpt. Limit Amount Amount
Compound (ug) {ug/m3) {ug} {ug/m3)
Tetrachloroethene 0.10 1.2 0.12 1.4
Client Sample ID: - Carriage
Lab ID#: 1806498-03A

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) {ug/m3) {ug) (ug/m3)
Tetrachioroethene 0.10 1.2 0.12 14

Client Sample ID: - Hurricane

Lab ID#: 1806498-04A
No Detections Were Found.

Client Sample ID: - Thornburg

© Lab ID#: 1806498-05A
No Detections Were Found.

Client Sample II»: - E- N.

Lab ID#: 1806498-06A
No Detections Were Found.

Page 5 of 14



Alr Toxies

Client Sample 1ID: - Olympia
Lab ID#: 1806498-01A
YOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062736sim Date of Collection: 6/21/18 10:58:00 AM
Dil. Factor: 1.00 Date of Analysis: 6/27/18 11:21 P
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) _ {ug/m3) (ug) (ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1433 minutes.
Container Type: Radiello 130 {(Solvent)

: Method
Surrogates %Recovery Limits
Toluene-d8 97 70-130

.Page 6of 14




<% eurofins |

- Air Tosics

Chient Sample 1D ' Upper Sheltbyville

VOCS BY PASSIVE SAMPLER - GC/MS

Lab ID#: 18006498-024

File Name: c062737sim Date of Colfection: 6/21/18 12:25:00 PM
Dii. Factor: 1.60 Date of Analysis: 6/27/18 11:46 PM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) {ug/m3) {ug) (ug/m3)
1,1,1-Trichloroethane 0.10 11 Not Detecied Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 0.12 1.4
cis-1,2-Dichloroethene 010 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C
C = Estimated concentration due to calculated sampling rate.
Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radielle 130 (Sclvent)

Method

Surrogates %Recovery Limits
Toluene-d8 100 70-130

.Page 7 of 14
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Client Sample ID: . Carriage

Lab ID#: 1806498-03A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: ¢062738sim Date of Collection: 6/21/18 1:45:00 PM
Dil. Factor: 1.00 Date of Analysis: 6/28/18 12:11 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug} {ug/m3) {ug) {ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 0.12 1.4
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 2.3 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 (Solvent)

Method
Surrogates %Recovery Limits
Toluene-d8 100 70-130

Page 8 of 14
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Client Sample FD: - Hurricane
Lab TD#: 1806498-04A
VOCS BY PASSIVE SAMPLER - GC/MS

Air Toxics

File Name: c062739sim Date of Collection: 6/21/18 3:59:00 PM
pil. Factor: 1.060 Date of Analysis: 6/2B/M8 12:37 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) (ugiml) {ug) (ug/m3)
1.1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 23 Not Detected C Not Detected C
C = Estimated concentration due fo calculated sampiing rate.
Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 {Solvent)

Method

Surrogates %Recovery Limits
Toluene-d8 106 70-130

Page 9of14
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Bir Toxics
Client Sample ID: - Thornburg

Lab ID#: 1806498-05A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: ¢062740sim Date of Collection: 6/21/18 5:15:00 PM
Dil. Factor: 1.00 . Date of Analysis: 6/28/18 01:02 AM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound : {ug) {ug/m3)" {ug) {ug/m3)
1,1,1-Trichloroethane 010 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 23 Not Detected C Not Detected C

C = Estimated concentration due to calculated sampling rate.

Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radielio 130 (Solvent)

Method
Surrogates %Recovery Limits
Toluene-d8 100 70-130

Page 10 of 14
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- A Togics

Client Sample [D:- E- N
Lab [D#: 1806498-0064

VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062741sim Date of Collection: 6/21/18 6:10:00 Pk
Dil. Factor: 1.00 Date of Analysis: 6/28/18 01:27 AM
Date of Exfraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound {ug) (ug/m3) (ug) {ug/m3)
1,1,1-Trichloroethane 0.10 1.1 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detecied Not Detected
cis-1,2-Dichloroethene .10 1.4 Not Detecied C Not Detected C
trans-1,2-Dichioroethene 0.20 2.3 Not Detected C Not Detected C
C = Estimated concentration due to calculated sampling rate.
Temperature = 77.0F , duration time = 1440 minutes.
Container Type: Radiello 130 {Soivent)

Method

Surrcgates %Recovery Limits
Toluene-d8 100 70-130

Page 110of14




I Air Toxics

Client Sample ID: Lab Blank
Lab ED#: 1806498-07A
VOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062723sim Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 05:48 PM
Date of Extraction: 6/27/18

Rpt. Limit Rpt. Limit Amount Amount
Compound (ug) {ug/m3) {ug} {ug/m3)
1,1,1-Trichloroethane 0.10 11 Not Detected Not Detected
Trichloroethene 0.10 1.0 Not Detected Not Detected
Tetrachloroethene 0.10 1.2 Not Detected Not Detected
cis-1,2-Dichloroethene 0.10 1.1 Not Detected C Not Detected C
trans-1,2-Dichloroethene 0.20 23 Not Detected C Not Detected C
C = Estimated concentration due to calculated sampling rate.
Temperature = 77.0F | duration time = 1440 minutes.
Container Type: Radiello 130 {Solvent)

Method

Surrogates %Recovery Limits
Toluene-d8 106 70-130

Page 12 of 14
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Air Toxics

Client Sample ID: LCS
Lab ID#: 1806498-08A
VOCS BY PASSTVE SAMPLER - GC/MS

File Name: c062721sim Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 04:56 PM
Date of Extraction: 6/27/18

’ Method
Compound %Recovery Limits
1,1,1-Trichloroethane 101 70-130
Trichloroethene 111 70-130
Tetrachloroethene 109 70-130
cis-1,2-Dichloroethene 101 70-130
frans-1,2-Dichlorcethene 97 70-130
Container Type: NA - Not Applicable

Method

Surrogates %Recovery Limits
Toluene-d8 100 70-130

Page 13 of 14
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Air Toxkes

Client Sample ID: LCSD
Lab ID#: 1806498-08AA

YOCS BY PASSIVE SAMPLER - GC/MS

File Name: c062722sim Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 6/27/18 05:22 PM
Date of Extraction: 6/27M18

Method
Compound %Recovery Limits
1,1,1-Trichlorcethane 102 70-130
Trichloroethene 109 70-130
Tetrachloroethene 109 70-130
cis-1,2-Dichloroethene 102 70-130
trans-1 ,2-Dichlorcethene 107 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 99 70-130

Page 14 of 14
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ATTACHMENT 5

ATSDR TOXFAQ GUIDES FOR CHEMICALS IDENTIFIED AT
SITE AND IN AIR



and habits, and whather other chemicals are present,

What is trichiorosthviens?
Trichloroethylene is a colorless, volatile liquid. Liquid

trichloroethylene evaporates quickly into the air. Itis
nonflammable and has a sweet odor.

The two major uses of trichloroethylene are as a solvent
to remove grease from metal parts and as a chemical

that is used 1o make other chemicals, espacially the
refrigerant, HFC-134a. Trichloroethylene was once used as
an anesthetic for surgery.

What happens to trichloroathylene when
it anters the snvironment?
+ Trichloroethylene can be released to air, water, and
soil at places where it is produced or used.
= Trichloroethylene is broken down quickly in air.
= Trichlorpethylene breaks down very stowly in soll and

water and is removed mostly through evaporation
10 aif.

+ It is expected to remain in groundwater for long time
since it is not able to evaporate.

+ Trichloroethylene does not build up significantly in
plants or animals.

&

Mow might | be exposed o
trichlorosthylens?
+ Breathing trichloroethylene in contaminated air.
« Drinking contaminated water.

« Workers at facilities using this substance for
metal degreasing are exposed to higher levels of
trichloroethyiene.

+ 1f you live near such a facility or near a hazardous
waste site containing trichloroethylene, you may also
have higher exposure to this substance.

C5256651A

Thiz fact sheet answers the most frequently asked health questions (FAQS) about trichloroethylene. For more information,
call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous
substances and their health effects. 1t's important you understand this information because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits

CAS #79-01-6

&pcaure to moderate amounts of trichloroethylene may
cause headaches, dizziness, and sleepiness; large amounts
may cause coma and even death. Eating or breathing
high levels of trichloroethylene may damage some of the
nerves in the face, Exposure to high levels can also result
in changes in the rhythm of the heartbeat, liver damage,
and evidence of kidney damage. Skin contact with
concentrated solutions of trichloroethyiene can cause skin
rashes.

There is some avidence exposure to trichloroethylene
in the work place may cause sderoderma {a systemic
autoimmune disease] in some people. Some men
occupationally-exposed to trichloroethylene and other
chemicals showed decreases in sex drive, sperm quality,
and reproductive hormone levels.

How ltkely is trichiorosthviens
cause cancery

There is strong evidence that trichlorcethylene can
cause kidney cancer in people and some evidence for
trichloroethylene-induced liver cancer and malignant
lymphoma. Lifetime exposure to trichloroethylene
resulted in increased liver cancer in mice and increased
kidney cancer and testicular cancer in rats.

The Nationa Toxicology Program (NTP! has determined
that trichloroethylene is a "known human carcinogen”™.
The EPA and the International Agency for Research on
Cancer §ARC) have determined that trichlorcethylene is
"carcinogenic to humans.”




How can trichloroathylene
affect children?

It is not known whether children are more susceptible
than adults to the effects of trichloroethylene.

Some human studies indicate that trichloroethylene

may cause developmental effects such as spontaneous
abortion, congenital heart defects, central nervous system
defects, and small birth weight. However, these people
were exposed to other chemicals as well.

In some animal studies, exposure to trichloroethylene
during development caused decreases in body weight,
increases in heart defects, changes to the developing
nervous system, and effects on the immune system.

How can families reduce the risk of
exposure to trichloroethylens?

« Avoid drinking water from sources that are known
to be contaminated with trichloroethylene. Use
bottled water if you have concerns about the
presence of chemicals in your tap water. You may
also contact local drinking water authorities and
follow their advice.

+ Discourage your children from putting objects in
their mouths. Make sure that they wash their hands
frequently and before eating.

« Prevent children from playing in dirt or eating dirt if
you live near a waste site that has trichloroethylene.

« Trichloroethylene is used in many industrial products.
Foliow instructions on product labels to minimize
exposure to trichloroethylene.

November 2016

CAS #79-01-6

is there a medical test to show whether
I've been exposed to trichloroethylene?

Trichloroethylene and its breakdown products
(metabolites) can be measured in biood and urine.
However, the detection of trichloroethylene or its
metabolites cannot predict the kind of health effects
that might develop from that exposure. Because
trichloroethylene and its metabolites leave the body
fairly rapidly, the tests need to be conducted within days
after exposure.

Has the federal government made
recommendations to protect human
health?

The EPA set a maximum contaminant goal {MCL) of 0.005
milligrams per liter {mg/L; 5 ppb} as a national primary
drinking standard for trichloroethylene,

The Occupational Safety and Health Administration
(OSHA) set a permissible exposure limit (PEL) of 100 ppm
for trichloroethylene in air averaged over an 8-hour
work day, an acceptable ceiling concentration of 200
ppm provided the 8 hour PEL is not exceeded, and an
acceptable maximum peak of 300 ppm for a maximum
duration of 5 minutes in any 2 hours.

The National Institute for Occupational Safety and Health
(NIOSH) considers trichloroethylene to be a potential
occupational carcinogen and established a recommended 7
exposure limit (REL) of 2 ppm (as a 60-minute ceiling)
during its use as an anesthetic agent and 25 ppm (as a
10-hour TWA) during all other exposures.

References

This ToxFAQs™ information is taken from the 2014
Toxicological Profile for Trichloroethylene (Draft for
Public Comment) produced by the Agency for Toxic
Substances and Disease Registry, Public Health Service,
U.5. Department of Health and Human Services,
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and habits, and whether other chemicals are present.

What is tetrachloroethylene?

Tetrachioroethylene is a nonflammable colorless

fiquid. Other names for tetrachloroethylene include
perchloroethylene, PCE, perc, tetrachloroethene, and
perchlor, Most people can smell tetrachloroethylene
when it is present in the air at a level of 1 part in 1 million
parts of air {1 ppm) or more.

Tetrachloroethylene is used as a dry cleaning agent and
metal degreasing solvent. It is also used as a starting
material (bullding block) for making other chemicals and
is used in sorme consumer products.

What happens to tetrachioroethylene
when it enters the environment?

+ Tetrachloroethylene can be released into air, water,
and soil at places where it is produced or used.

« Tetrachloroethylene bireaks down very slowly in the
air and 5o it can be transported long distances in
the air. Half of the amount in the air will degrade in
approximately 100 days.

= Tetrachloroethylene evaporates quickly from water
into air. 1t is generally slow to break down in water.

« Tetrachloroethylene may evaporate quickly from
shallow soils or may filter through the soil and into
the groundwater below. 1t is generally slow to break
down in soil,

How might | be exposed to
tetrachloroethylene?

« When you bring clothes from the dry cleaners, they
will release small amounts of tetrachloroethylene
into the air.

CS2850%5-A

CAS #127-18-4

This fact sheet answers the most frequently asked health questions (FAQs} about tetrachloroethylene. For more infarmation,
call the CDC information Center at 1-800-232-4635, This fact sheet is one in a series of summaries about hazardous
substances and their health effects. It's important you understand this information because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits

« When you drink water containing
tetrachioroethylene, you are exposed to it. You
might also be exposed to tetrachloroethylene thatis
released inte the air during showering and bathing.

« People residing near contaminated sites or dry
cdleaning locations may be exposed to higher levels
than the general population.

» People worling in the dry cleaning industries or
using metal degreasing products may be expased to
elevated levels of tetrachloroethylene.

How can tetrachloroethylene affect my
health?

Breathing high levels of tetrachloroethylene for a brief
petiod may cause dizziness or drowsiness, headache, and
incoardination; higher levels may cause unconsciousness
and even death.

Exposure for ionger periods to low levels of
tetrachloroethyiene may cause changes in mood, memory,
attention, reaction time, and vision.

Studies in animals exposed to tetrachioroethylene have
shown liver and kidney effects, and changes in brain
chemistry, but we do not know what these findings mean
for humans.

How likely is tetrachloroethylene to
cause cancer?

Studies in humans suggest that exposure to
tetrachlorosthylene might iead to a higher risk of getting
bladder cancer, multiple myeloma, or non-Hodgkin's
lymphoma, but the evidence is not very strong.




In animals, tetrachloroethyiene has been shown to cause
cancers of the liver, kidney, and blood system,

EPA considers tetrachloroethylene likely to be carcinogenic
to humans by all routes of exposure. The International
Agency for Research on Cancer {IARC) considers
tetrachloroethylene probably carcinogenic to humans.

The Department of Heaith and Human Services (DHHS)
considers tetrachloroethylene to be reasonable anticipated
to be a human carcinogen.

How can tetrachloroethylene affect
children?

It is not known whether children are more susceptible than
adults to the effects of tetrachioroethylene.

A few studies in humans have suggested that exposure to
tetrachloroethylene increased the numbers of babies with
birth defects, but these studies were not large enough to
clearly answer the question. Studies in animals exposed by
inhalation or stomach tube have not shown clear evidence
of specific birth defects.

How can families reduce the risks of
exposure to tetrachloroethylene?

+ Tetrachloroethylene has been found in low levels in
some food. You can minimize the risk of your family’s
exposure by peeling and thoroughly washing fruits
and vegetables before cooking.

+ Use bottled water if you have concerns about the
presence of tetrachloroethylene in your tap water.
You may also contact local drinking water authorities
and follow their advice.

* Prevent children from playing in dirt or eating dirt if . .
you live near a waste site that has tetrachloroethylene.

» Tetrachioroethylene is widely used as a scouring
solvent that removes oils from fabrics, as a carrier
solvent, as a fabric finish or water repellant, and as

CAS #127-18-4

a metal degreaser/cleaner. Follow instructions
on product labels to minimize exposure to
tetrachloroethylene.

Is there a medical test to show whether
I've been exposed to tetrachloroethylene?

Tetrachloroethylene and its breakdown products
{metabolites) can be measured in blood and urine.
However, the detection of tetrachloroethylene or its
metabolites cannot predict the kind of health effects
that might develop from that exposure. Because
tetrachloroethylene and its metabolites leave the body
fairly rapidly, the tests need to be conducted within
days after exposure.

Has the federal government made
recommendations to protect human
health?

The Occupational Safety and Health Administration
{OSHA} has set an 8-hour time weighted average
permissible exposure [imit of 100 ppm, an acceptable
ceiling exposure limit of 200 ppm, and a maximum peak
of 300 ppm (not to be exceeded for more than 5 minutes
of any 3-hour period).

The National Institute for Occupational Safety and

Health {(NIOSH) recommends that workplace exposure to
tetrachloroethylene be minimized due to concerns about
its carcinogenicity.

References

This ToxFAQs™ information is taken from the 2014
Toxicological Profile for Tetrachloroethyiene (Draft for

- Public: Comment) produced by the Agency for Toxic

Substances and Disease Registry, Public Health Service,
U.5. Department of Health and Human Services in
Atlanta, GA

Octaber 2014
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ATSDR 1,2-DICHLOROETHENE
CAS # 540-59-0, 156-59-2, and 156-60-5

AND DISEABE REGISTHY

This fact sheet answers fhe most frequently asked health guestions (FAQs) about 1,2-dichloroethene. For
more information, cali the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of smmmaries about hazardous substances and their health effects. This information is important because
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, personal traits aud habits, and whether other chemicals are present.

is 1.2-d4% thene? 0 There is a slight chance that 1.2-dichloroethens will
Whatis 1,2 dlchiiirm‘f; {inf 5 break down into vinyl chlonide, a different chemical
{Pronounced 1 2-di-klor' 5-8th/gn) which is believed to be more toxic than 1,2-dichloro-
ethene.

12 Dichloroethene, also called 1 2-dichiorocthylene, is a
tighly flammable, colorless liguid with a sharp, harsh odor. Itis

used to produce solvents and in chemical mixtures, You can How might I be exposed to 1,2-dichlorocthene?

smell very small amounts of 1,2-dichloroethene in air (about 17 g B ) dichloroethem sas leaked o

parts of 1 2-dichloroethene per million parts of air [17 ppm]). ar?oaums w!g'aslﬁf ;it:S a?fd()? an d:ﬁiism m haz-
There are two forms of 1,2-dichloroethene; one is called {3 Drinking contaminated tap water or breathing vapors

¢is-1,2-dichloroethene and the other is called #rans-1,2-dv- from contaminated water while cooking, bathing, or

chloroethene. Sometimes both forms are present as a mixture. washing dishes.

01 Breathing 12-dichloroethene, touching it, or touching

What happens to 1,2-dichloroethene when it con ted materials in the workplace.

enters the environment?

3 12-Dichloroethene evaporates rapidly into air. How can 1 2-dichloroethene affect my health?
. zins%é air, it takes about 5-12 days for half of it to break Breathing high levels of 1.2-dichloroethene can make
O ] you feel nauseouns, drowsy, and tired; breathing very high
O Most 1 2-dichloroethene in the soil surface or bodies of levels can kill
- X ? you.
water will evaporate mnto air.
0 1.2-Dichloroethene can travel through soil or dissolve in When animals breathed high levels of rrans-12-
water in the soil. It is possible that it can conlaminate dichloroethene for short or longer periods of time, their livers
groundwater. and Tungs were damaged and the effects were more severe

o

Tn groundwater, it takes about 13-48 weeks to break down.  with longer exposure times. Animals that breathed very high

TS, DER&&TE-‘I’ENT OF HEAI;TB AND HUMAN SERVICES, Public Health Service

Ageney for Toxic Substances and Disease Registry
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1,2-DICHLLOROETHENE

CAS # 540-59-0, 156-59-2, and 156-60-5

ToxFAQs Internet address via WWW is http:// www.atsdr.ede.gov/tosfaq.htmi

levels of trans-1,2-dichloroethene had damaged hearts.

Animals that ingested extremely high doses of cis- or
trans-1 2-dichloroethene died. _
Lower doses of ¢is-1 2-dichloroethene cansed effects on

the blood, such as decreased ninmbers of red blood celis, and
ilso effects on the Hver,

The long-term {363 days or longer) human health effects
after exposure to low concentrations of 1 2-dichloroethene
aren’t known. One animal study suggested that an exposed
fetus may not grow as quickly as one that hasn’t been exposed.

Exposure to 1,2-dichloroethene hase’t been shown fo
affect fertility in peaple or animals, '

How likely is 1,2-dichloroethene to cause cancer?

The EPA has defermined that cis-1 2-dichloroethene is not
classifiable as to its human carcinopenicity.

No EPA cancer classification is available for frans-12-
dichlorosthens.

Is there a medical test te show whether I’ve been
exposed to 1,2-dichicroethene?

Tests are available o measure concentrations of the break-

down products of 1,2-dichloroethene in blood, urine. and tis-
sues. However, these tests aren’t used routinely to determine
whether a person has been exposed to this compound. This is
because after you are exposed to 1,2-dichloroethene. the
breakdown products in your body that are detected with these
tests may be the same as those that come from exposure to
other chemicals. These tests aren't available in most doctors'
offices, but can be done at special labotatories that have the
right equipment,

Has the federal government made _
recommendations to protect human health?

The EPA has set the maxinmm allowable level of cis-12-
dichioroethene in drinking water at 0.07 milligrams per liter of
water (0.07 me/L) and rrans-1 2-dichloroethene at 0.1 mefi..

The EPA requires that any spills or accidental release of
1.000 pounds or more of 1 2-dichloroethene must be reported
tothe EPA.

The Occupational Health Safety and Health Administra-
tion (OSHA) has set the maximum allowable amount of
1.2-dichloroethene in workroom air during an 8-hour workday
in a 40-hour workweek at 200 parts of I 2-dichloroethene per
million parts of air {200 ppm).

Glossary

Carcinogenicity: Ability of a substance 1o cause cancer.
CAS: Chemical Abstracts Service.

Fertility: Ability to reproduce.

Ingest: To eat or drink something.

Milligram {mg); Ope thousandth of a gram.

ppm: Parts per million.

Solvest: A chemical that can dissolve other substances.
References

This ToxFAQs information is taken from the 19985 Toxico-
logical Profile for 1,2-Dichloroethene produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Heulth Service in Atlanta. GA. -

Where can I get more information? For more mformation. contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Cliffon Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422.8737,
PAX: 770-438-4178. ToxFAQs Internet address via WWW is http:/fwww.atsdrede goviioxfaghtml  ATSDR can tell you
where to find occupational and envircmmental health clinics, Their specialists can recognize, evalnate, and treat illnesses
resulting from exposure to hazardons substances. You can also contact your comraunity or state health or environmental
quality department if you have any more questions or concerns.
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AND DISEASE REGISTRY

1,1,1I-TRICHLOROETHA!

CAS # 71-55-6

This fact sheet spswers the mest frequently asked health guestions (FAQs) about 1,1, 1-trichlorocthane.
For mere information, call the ATSDR Infermation Center at 1-888-422-8737. This fact sheef is one in
2 series of summaries about hazardous substances and their health effects. It is important you
understand this information because this substance may harm you. The effects of expesure {o any
kazardous substance depend on the dose, the duration, how yeu are exposed, personal traits and

habits, and whether other chemicals are present.

‘Wilat is 1 1, i mchkrmethane"

1,1.1-Trichloroethane is a synthetic chemical that does not ocenr
naturally in the enviromment. It also is known as
methylchloroform, methyltrichloromethane, trichloro-
methyimethane, and u—trichloromethane. Its registered trade
names are chloroethene NU® and Aerothene ’IT@

No 1,1,1-frichloroethane is supposed to be maunfactured for
domestic use in the United States after Japnary 1, 2002 because
it affects the ozope layer. 1,1,1-Trichloroethane had many
industrial and household uses, including use as a solvent to
dissolve other substances, such as glues and painis; to retpove
oil or prease from manufactured mefal parts; and as an ingredient
of household products such as spot cleaners, glues, and aerosol
SPravs.

What happens to 1,1,1-trichloroethane when it
enters the environment?

0 Most of the 1,1.1-trichloroethane released into the
environment enters the air, where 1t lasts for about 6 years.
1 Once in the air, it can travel to the ozone layer where sunlight
can break it down into chemicals that may reduce the ozone
laver.

! Conmnnaied water from landfilis and hazardous waste sites
can contaminate surrounding soil and nearby surface water or
groundwater.

T3 From lakes and rivers, most of the 1,1,1-trichloroethane
evaporates quickly into the air.

?rote;:tmn Agency 'PA} |

T Water can carry 1,1,]-tchloroethane through the soil and

into the groundwater where it can evaporate and pass through
the soil as a gas, then be released to the air

1 Organisns living in soil or water may also break down 1,11~
trichloroethane.

2 It will oot build up in plants or amimals.

How might I be exposed to 1,1,1-trichloroethane?
1 Breathing 1.1,1-trichloroethane in contaminated outdoor and
indoor air. Becanse 1,1,1-trichloroethane was used so frequently
it home and office products, vou are likely to be exposed to
higher levels indoors than outdoors or near hazardous wasie
sites. However, since 2002, 1,1, 1-trichloroethane is not expected
to be commonly used, and therefore, the likelihood of being
exposed to it is remote.

1 In the workplace, you could have been exposed to 1.1,1-
trichloroethane while nsing some metal depreasing agents, paints,
giues, and cleaning products.

3 Ingesting contaminated drinking water and food.

Hew can 1,1,1-trichloroethane affect my health?

1f you breathe air containing bigh levels of 1.1,1-trichloroethane
for a short time, you may become dizzy and lightheaded and
possibly lose your coordination. These effects rapidly disappear
after you stop breathing contaminated air. If you breathe in
much higher levels, you may become unconscious, your blood
pressure may decrease, and your heart may stop beating.
‘Whether breathing low levels of 1,1,1-trichloroethane foralong
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ToxFAQs™ Internet address is http://www.atsdr.cde. gov/toxfag.himl

time causes harmful effects is not known. Studies in animals  Sometimes older children soiff household chemicals in an atterpt

show that breathing air that contains very high levels of 1,1,1- o gethigh. Your children may be exposed to 1,1, -trichloroethane

trichloroethane damages the breathing passages and causes mild by inkaling products containing it. Talk with your children about

8 2 P

effects in the liwrj in,adxiition 1o affecting ti?e nervous sysm-m. the dangers of sniffing chemicals,

There are no studies in umans that determine whether cating  f¢ thore o medical test o show whether I've been

food or drinking water contaminated with 1,1, I-trichioroethane . o

could harm health. Placing large amounts of 1, 1. 1-trickloroethane  ©3P0%€4 1o L1, 1-trichloroethane?

in the st hs of animals has caused effejcgs on the nervous  Samples of your breath, blood, and urine can be tested to

systern, mild liver damage, unconsciousness, and even death,  Octermine if you have recently been exposed fo 1.1,1-

¥ your skin contacts 11 }-t;'ichlemethan& },0;1 might feel some  t0bloroethane. In some cases, these tests can estimate how

irritation. Studies in animals suggest that repeated exposure of much 1,1, 1-trichloroethane has eatered your body. To be nfagy

the skin might affect the fiver and that very large ts may value, samples of your breath or blood have to be taken within
- hours after exposure, and samples of urine have to be taken

cause death. These effects occurred only when evaporation - .
Y e within 2 days afler exposire. Howevar, these tests will not tell

was pra:vemed: . you whether your health will be affected by exposare to 1,1,1-
How likely is 1,1, 1-trichloroethane to cause tnchloroethane. The exposure tests are uot routinely available
cancer? in hospitals and clinics because they require special analytical

Available information does not indicate that 1,1, 1-trichloroathane equipment.
m“seémge;} Tgﬁfm;:ﬂﬂég&mg f"; i;‘"';‘i“fzsj‘m Cencer  a¢ the federal government made
UARC) and the s Cetenmiond fat L1, --michlorocthace | ommendations to protect human health?
15 not classifiable as to ifs carcinogemctty i humags, X
et o1 . 9 EPA regniates the levels of 1,1, I-trichloroethane that are allowabie
How can 1,1,1-trichloroethane affect children? N . .
. . i drinking water, The highest level of 1,1, 1-trichioroethane
Children exposed to large amounts of 1,1,1-trichloroethane . . .
. allowed i drinking water is 0.2 parts 1,1,1 ~trichloroethane per
probably wonld be affected in the same manner as adulis. In - .
. i b h tht 1.1 1-trichi _ 1 smillion parts of water (0.2 ppm).
animals, it has been shown that 1,1, loroethane can pass 1y o oational Safety and Health Administration (OSHA) has

from the mother’s blood into a fetns. When pregnam mice were S _ s _ e .
exposed to high levels of 1.1, J-trichloroethane in ir, their babies set 2 himitof 35‘8 parts 1,1, 1-irichioroethane per 1 million parts of
air {350 ppm) in the workplace.

developed more slowly than noomal and bad some behavioral
problems, However, whether similar effects occur in humanshas  Reference
not been demonstrated. Agency for Toxic Substances and Disease Registry (ATSDR).

s - 2006. Toxicological Profile for 1,1,1-Trichloroethane (Update).
How can families reduce the risk of exposure to Aflanta, GA: U.S. Department of Health and F Services,
1,1,14richloroethane?

. Children can be exposed to 1,1,1-trichloroethane in household Public Health Service.

products, such as adhesives and cleaners. Parents should store
household chemicals ont of reach of young children to prevent
accidental poisonings or skin irritation. Always store household
chemicals in their oripinal labeled containers. Never store
household chemicals in containers that children would find
atiractive 1o eat or drink from, such as old soda botiles, Keep
your Poison Control Center’s number near the phone.

Wherecan 1 get more information? For more mnformation, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifion Rosd NE, Mailstop F-32, Atlanta, GA 303323 Phone:
1-888-422-8737, PAX: 770-488-4178. ToxFAOs Inferoet address via WWW is http:/Awrwwatsdrode. govitoxfag btm!,  ATSDR
can tell you where to find ocoupational and environmental health clinics. Their specialists can recognize, evaloate, and treat
illnesses resulting from exposurs to hazardous substances. You can also contact your community or state health or environmental
quality department if vou have any more questions or concerus,
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and whether other chemicals are present.

What is vinyl chloride?

Vinyl chloride is a colorless gas. It burns easily and it

is not stable at high temperatures, it has a mild, sweet
odor. It is a manufactured substance that does not
occur naturally. it can be formed when other substances
such as trichloroethane, trichloroethylene, and
tetrachloroethylene are broken down. Vinyl chloride is
used to make polyvinyl chloride (PYC). PV is used to
make a variety of plastic products, including pipes,

wire and cable coatings, and packaging materials,

Vinyl chloride is also known as chioroethene,
chloroethylene, and ethylene monochloride.

What happens to vinyl chloride when it
enters the environment?

« Liquid vinyl chloride evaporates easily. Vinyl
chloride in water or soil evaporates rapidly if
it is near the surface,

« Vinyl chioride in the air breaks down in a few days
to other substances, some of which can be hammful.

+ Small amounts of vinyl chloride can dissalve
in water,

« Vinyl chioride is unlikely to build up in plants or
animals that you might eat,
How might | be exposed to vinyl chloride?

« Breathing vinyl chioride that has been released
from plastics industries, hazardous waste sites,
and landfills.

52659564

This fact sheet answers the most frequently asked health questions [FAQs) about vinyl chloride. For more information, call
the CDC Information Canter at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances
and their health effects. It is important you understand this information because this substance may harm you. The effects
of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits,

CAS #75-01-4

» Breathing vinyl chioride in air or during contact
with your skin or eyes In the workplace.

« Drinking water from contaminated wells,

How can vinyl chloride affect my health?

Breathing high levels of vinyl chloride can cause you to
feel dizzy or sleepy. Breathing very high levels can cause
you to pass out, and breathing extremely high levels can
cause death,

Some people who have breathed vinyl chioride for
several years have changes in the structure of their livers.
People are mare likely to develop these changes if they
breathe high levels of vinyl chloride. Some people whe
work with viny| chloride have nerve damage and develop
immune reactions, The lowest levels that produce liver
changes, nerve damage, and immune reaction in people
are not known. Some workers exposed to very high
levels of vinyl chloride have problems with the blood
flow in their hands, Their fingers turn white and hurt
when they go into the cold.

The effects of drinking high levels of vinyl chloride are
unknown. If you spill vinyl chloride on your skin, it will
cause numbness, redness, and blisters,

Animal studies have shown that jong-term exposure
to vinyl chloride can damage the sperm and testes.




How likely is vinyl chloride to
cause cancer?

The U.S. Department of Health and Human Services
(DHHS) has determined that vinyl chioride is a known

chloride over many years showed an increased risk of
liver, brain, lung cancer, and some cancers of the blood
have alsc been observed in workers.

How can vinyl chloride affect children?

it has not been proven that vinyl chloride causes birth-
defects in humans, but studies in animals suggest that
vinyl chioride might affect growth and development.
Animal studies also suggest that infants and young
children might be mare susceptible than adults to
vinyl chloride-induced cancer.

How can families reduce the risk of
exposure to vinyl chioride?

Tobacco smoke contains low levels of vinyl chiloride,
so limiting your family's exposure to cigarette or cigar

Is there a medical test to determine
whether I've been exposed to
vinyl chloride?

The results of several tests can sometimes show if you
have been exposed to vinyl chloride. Vinyl chloride can
be measured in your breath, but the test must be done
shortly after exposure. This is not helpful for measuring
very low levels of vinyl chloride.

carcinogen. Studies in workers who have breathed vinyl

smoke may help reduce their exposure to vinyl chloride.

CAS #75-01-4

The amount of the major breakdown product of vinyl
chloride, thiodiglycolic acid, in the urine may give some
information about exposure. However, this test must
be done shortly after exposure and does not reliably
indicate the level of exposure.

Has the federal government made
recommendations to protect
human health?

Vinyl chloride is regulated in drinking water, food, and
air. The EPA requires that the amount of vinyl chioride
in drinking water not exceed 0.002 milligrams per liter
{mg/L) of water.

The Occupational Safety and Health Administration
(OSHA) has set a limit of 1 part vinyl chioride per 1
million parts of air {1 ppm) in the workplace.

The Food and Drug Administration (FDA} regulates the

vinyl chloride content of various plastics. These include
plastics that carry liquids and plastics that contact food.
The limits for vinyl chloride content vary depending on

the nature of the plastic and its use.
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